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How to fill vacancies 


in your D.O. and Stores 


With Azoflex papers and a Model 150 
automatic Azoflex photoprinting machine, 
engineering and commercial firms are able to 
free as many as three out of four operatives 
and put them on to more productive 
work. Many of these firms are distributing up 
to 10,000 copies of assorted parts lists, loose-leaf 
catalogue pages, memoranda, and other 

be documents up to foolscap size. 

















Using Azoflex papers on tinted bases, it is 
possible to “key” the origin or distribution of 
all documents within an organisation, with an 





immense effect on efficiency through immediate 
recognition of what is important as compared 
q with “‘just another piece of paper”. 


AZOFLEX photoprinting machines 

range in size from desk models up to large 
machines capable of reproducing double-elephant 
copies of drawings and plans. The AZOFLEX 


5 process is glareless, fumeless, and dry. No 
, . 
a darkroom or ducting is necessary. Copies are 


usable as they emerge from the machine. 









Your Company might benefit... 

Many business and industria! concerns find that it 
pays to hire certain AZOFLEX machines— rather than 
buy them outright. Enquiries will be treated with the 
utmost discretion, and will not commit you in 

any way 





TE A zoflex 


Photoprinting Papers & Machines 


ILFORD LIMITED . INDUSTRIAL SALES DEPT. AZ23B . ILFORD ° ESSEX 
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A Desoutter multi-nutrunner assembles a Vauxhall clutch plate, or tightens the wheel nuts on a 


Rootes Group car. And so it goes on. Nearly all mass-producing industries have a taste for that 
sort of music—-and something to play it on! CHOUF! (on a carburettor) CHOUF |! (or alight fitting)... 
CHOUF! (or a washing machine) CHOUF! (or anything else that needs assembling) 


DESOUTTER MULTI NUTRUNNERS : SCREWDRIVERS AND STUDRUNNERS 


DESOUTTER BROTHERS LIMITED . THE HVYOE . HENDON N.W.®@ 
cac! or! nas 
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“‘ And now the pistons. 





Better run no risks; better specify Hepolite... 


for Hepolite pistons, pins, piston rings and cylinder 

liners are the finest available in the world. They are as 

reliable and economical in operation as man can make 

them, and they are manufactured by a huge precision 

PISTONS * PINS engineering enterprise, whose experience goes back to 
RINGS + LINERS the dawn of the motor industry.” 





The first law of engine economics! 


HEBSVITE 





HEPWORTH & GRANDAGE LIMITED - BRADFORD 4- ENGLAND - Telephone 29595. 


Ae An Associated Engineering Limited Company. 
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Metropolitan Plastics Ltd 
MOULDERS OF MOUNTAINS 


of parts for the Automobile Industry 
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These Terminal and Cover Assemblies—vast quantities of them — are made 
on several moulds by METROPOLITAN PLASTICS LIMITED for the AC-DELCO 


DIVISION OF GENERAL MOTORS LIMITED. Industries of every type and every 





size throughout the United Kingdom turn to METROPOLITAN PLASTICS LIMITED 





aru 196) for the design, tooling, moulding and processing of plastics components. 
see our exhibit They know from experience that whatever the job it will be performed 
OLYMPIA= LONDON for and al he abl . 

erase eae to perfection and always to time—at a reasonable price. 


METROPOLITAN PLASTICS LTD FARADAY WAY + ST. MARY CRAY + KENT 


Telephone: Orpington 31631 
The Technical Moulding Specialists 
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—but make sure all equipment 
bears this symbol! 


Give that truck, bus, semi-trailer or pantechnicon the extra safety of Westinghouse Air Brakes, 

but make sure you get genuine Westinghouse Equipment. Remember, there’s nothing to touch 

Westinghouse Air Brakes for smooth — safe — powerful stopping power under all conditions. 
Remember too, whereas hydraulic braking systems require topping up with fluid which costs money, 


Air Brakes top themselves up automatically with air which costs nothing! 


AIR BRAKES 





AT THE OESIGN STAGE 


as manufactured by the WESTINGHOUSE BRAKE AND SIGNAL CO. LTD. 
Automotive and Industrial Products Division, Hanham Road, Kingswood, Bristol. 
Sales Agents for Road Transport Undertakings: 
EQUIPMENT & ENGINEERING CO. LTD., 2/3 Norfolk Street, Strand, London, WC2 
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Form grinding 


Where a smooth dimension- 
ally precise finish is 
required on a complex 
shape, machining can be slow 
and costly, particularly if a tough 
material is involved. Form grinding 
is becoming increasingly recognised 
as the best method in many cases. It can provide the 
necessary accuracy and finish, and the absence of 
pre-shaping saves time. However, that accuracy depends 
entirely on the grinding wheel, so we have evolved 
equipment for the precise, speedy forming and dressing 
of form grinding wheels, using a template of the shape 
required, a pantograph and diamond tipped tools. 

The template is five or ten times the true size, to 
minimise inaccuracies; the pantograph provides 

faithful scaling down, and the diamond makes light 

of the work of shaping the wheel. 


D ita sneets avallable 





L.M. VAN MOPPES & SONS (o1umono rons) LTD 
BASINGSTOKE HAMPSHIRE _ ENGLAND 














NE BASIN TORE 24 TELEGRAM DIATIPT BASINGSTOKE 
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Specialized 


components for 


Agricultural 


Tractors 


THE AUTOMOTIVE PRODUCTS 
GROUP 
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Many hands make light work (0ld Saying) in theory. But in practice? 
In practice those extra hands need extra premises to do the work in, extra equipment to do 


the work with. Which means (as always) more and more money. Fortunately, money is what 


UDT is for. We can help industry expand premises, replace outworn equipment, develop in all 
directions. Can UDT give you a helping hand? Ask us and find out. 
nnfen Me NINIMNRIirk W (0) moiren fo) n>re@ 2 
i STL IDS TINT DUIS TERY? WTO! Is aL {2 [HVf 
UD Ple(Ll OuUNYWOuUWU UW Wiss | ©) Sit 


UNITED DOMINIONS TRUST(COMMERCTIAL) LIMITED: UNITED DOMIN INS HOUSE EASTCHEAP- LONDON-ECS 
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Why waste water? RE-USE it! 


WHEREVER water is used to remove 
heat, a Heenan Water Cooler gives 
direct, continuous saving — because 
it permits the same water to be used 
over and over again. 

Constantly re-cooling and recircu- 
lating the supply, it not only pays for 
itself very quickly indeed . . . it brings 


you immediate protection from such 





dangers as water shortage, loss of 
pressure, rationing (always possibili- 
ties during any Summer), and makes 
you practically independent of mains 
water supply. Our advisory service— 
with its long technical “*know-how” 
in solving water cooling problems 
around the world—is always at your 


disposal. Call in Heenan & Froude. 


Cmimter — hire ono \ubotitat? jer yy ther iin 








WATER COOLERS BY 








ENGINEERS, WORCESTER 
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cutting costs on a 
! 


HEALD INTERNAL GRINDER 


il 
i | precision grinding four different gears 


U 


in one set-up on one machine 


These gears are of three different contours as 
shown. Finish in the bore is 15 micro-inch 
and on the face 20-25 micro-inch. Bore and 
face are square to .0005". Stock removal 
012". 

Gear is located in an adapter and held in a 
pneumatic diaphragm chuck. Bore is ground 
with table reciprocation and standard Size- 
matic cycle. When finished to size wheelhead 
is indexed forward and face is plunge ground 
with the facing attachment. 


st pays lo instal/ HEALD machines 


The Models 171 and 271 Grinders are now British-built with either Sizematic or Gagematic 






































2p 





== sizing. Both models are completely automatic except loading and unloading. Model 271 is 
s 


also offered as a Plain machine, which is semi-automatic, 
Our specialists are available to advise on their application and we will quote for machines 


completely tooled to suit customers’ components. 


ee FRED T 4q H \__ 
HERBER 47D.,COVENTRY factored Division, Red Lane Works. 
AD. 501 


11 
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THE BEARING 
FOR THE 
SIXTIES 


Glacier Reticular Tin-Aluminium on Steel 


Reticular tin-aluminium, as bonded to steel for high load-carrying capacity 
engine bearings, is an aluminium alloy, containing 20%, tin and 1°, copper, 
worked and heat-treated so that the tin is continuous only along grain edges, 
but not along grain faces, as is the case when this alloy is in the “as cast” 
condition. Working and heat-treatment enable the aluminium grains to bond 
into a continuous aluminium phase whilst the tin, although not distributed over 
the grain faces, is still a continuous network structure. 


The latest development in Plain Bearings, defined above in 
technical terms, offers manufacturers and private motorists— 
New standard of load-carrying capacity. 


Exceptional life. 
Compatibility with conventional crankshaft materials. 


Resistance to corrosion attacks. 


Micrograph of 
aiumintunn It has now been adopted by— 
20 tin, as VAUXHALL MOTORS LTD. PERKINS LTD. FODENS LTD. 


DAVID BROWN CORPORATION (SALES) LT0.—Tractor 
Division. THE FORD MOTORCO.LTD. RUSTON & HORNSBY 
LTD. AKTIENGESELLSCHAFT ADOLF SAURER. 

Our: licencees, TRIONE of Turin, supply FIAT and 
S.A.M.E. (Fratelli Cassani). 

RETICULAR TIN-ALUMINIUM bearings are an exclusive 
product of the Glacier Metal Company Ltd., and are also 
marketed by their licencees. 


GLAGIER 


THE GLACIER METAL COMPANY LTD ' ALPERTON ‘ WEMBLEY ‘ MIDDLESEX. 


cast 


Micrograph of 
aluminium — 
20, tin, rolled 
and annealed. 
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ME USERS OF MARLES 
\MA UAL STEERING GEARS 





FORD 
GUY 
K&L 
LANSING BAGNALL 
LEYLAND 
AVELING BARF \ ee RED 
BRISTOL x TTR HILL 
CHASESIDE — \\ vy, 
COLES CRANES\, 
COMMER 
DAIMLER 
DENNIS 





Telephone: Some Telegrams: Adamant, Reading 


"Marles 
_—— 
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Constant research, unceasing development in 
theory and in practice that’s the key to the 


RESEARCH unremitting progress made by Girling in the 
AND DEVELOPMENT service of the motor industry and in the 


interests of safer motoring. No effort is spared 


to keep the motorist in this quest for perfection to ensure that 


Girling do indeed make the Best Brakes in 
the World. 


TRAVELLING WITH SAFETY |. 





iS | a — | 
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CAPASCO LIMITED 116 PARK STREET ONI Vv | GROSVENOR 6022 
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IF IT’S 
ih 
PROBLEM 
OF 











THERE’S 
NO 
PROBLEM 


I has many meanings. One of the most mysterious things 
it symbolises is frietion. No-one knows exactly what friction 
is; but you know some of the problems and possibilities it 
presents. 

Ferodo is well equipped to find answers to the problems, and 
ways of exploiting the possibilities. 

Think of our background: it includes every aspect of 
friction and friction materials for brakes and clutches. We 
manufacture every established type of friction material, 
from the most conventional to sintered metals and 
cermets. 

Better still, we devote an unusually large proportion of 
effort, equipment and money to our research laboratories— 
incomparably the finest of their kind in the world. 

And all these production and research resources can be put 
to work for you. 
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FOR EXAMPLE... 


Automatic Transmissions commonly 
depend on a multiplicity of drive and 
control systems, each with its own 
special friction problems demanding 
materials with individual character- 
istics. So far, these demands have been 
met by Ferodo materials of one sort o1 
another. But perhaps you have a 
special problem? 


Earth-Moving Machinery poses enor 
mous problems in terms of wear resist 
ance and high-temperature stability 
of friction materials. Ferodo sintered 
metal facings and Ferodo cermets are 
providing some striking solutions 
ind probably any problem inherent 
in automotive clutch designs for 
heavy duty can be met by them. Is 
this your problem? 


Friction Materials themselves may 
suggest simplified answers to ap- 
parently complicated questions. We 
believe that many brake, clutch and 
transmission problems could be solved 
more quickly by designing round the 
friction materials available. Would 
you like to consult us at the design 
stage? 








Remember—only Ferodo manufacture 
a complete range of friction materials: 
and therefore only Feredo can promise 
completely unbiased advice on friction 
problems. You are cordially invited to 
bring us such problems. 


ask Ferodo First! 


FERODO FRICTION MATERIALS 


Ferodo Limited - Chapel-en-le-Frith 
A Member of the Turner & Newall Organisation 
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Equipment designed for fast, 


lanredal 
oRercnenens 


low-cost work on the widest range 
of materials .. . the sensational 
Saffire for example 

' From the full range of Saffire 
welding equipment there's sure to bea 
Saffire which can help cut 
at ions your production costs; ask any 


of our 38 branch offices for 


experienced and expert advice. 


cost 


THE BRITISH OXYGEN 
COMPANY LIMITED 


Ko 
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THis 1s the tool :or 


INCREASED PRODUCTIVITY 


impact wrench 
4, 7 SIZE 24 
ig , 


Basically designed as a Nut Setting Tool, this Impact 





Wrench may be effectively used with the available 


L xtra strong in desien and 


attachments for screwdriving, tapping, drilling, 


construction this tool incorpo- 


rates longer normal working lifi 
with minimum maintenance grin din Sc, wite- brus hin 2 or san d ing. 


R29 


WRITE FOR LEAFLET I.W.202 


BALANCERS , ROTARY AIR DRILLS 
A A TTL NNN nm 
ROTARY SANDERS RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS ' MULTIPLE SPINDLE UNITS 





THOR TOOLS LTD 


NEW COMPANY NAME OF ARMSTRONG WHITWORTH 4 COMPANY (PNEUMATIC TOOLS) LTO 


MAIN SALES OFFICE: 34 Victoria St., Westminster, London S.W.1. Cable Address: Thortools, Sowest, London. Tel: ABB 3817. 
FACTORY : Tynemouth, England. Tel: North Shields 3111. Grams & Cables: Thortools, Tynemouth. 








1603 
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POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE - Tel: 2323 + Telex: 55166 


distribution throughout the world 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as l12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


TwWS 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 
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Regd. Trade Mark No. 719,268 


> ac ald 
x5 iy pals 
a 
« Si ta 


FOR SHAFTS ROTATING AT 
HIGH SPEEDS COUPLED WITH 
HIGH FLUID TEMPERATURES 
AND PRESSURES 


a 


illustrated is a sectional view of 


a C.B.A. type seal with contact ring 


Catalogue supplied on request 
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Flexible Couplings 

cost no more— 

and they are backed 

by the widest experience, 
the most complete 
‘know-how’ in the world 


SILENTBLOC 


FLEXIBLE COUPLINGS 
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B tureao 





Empire Rubber 
Rubber Bonders 


aN V2. S$ 
A N ~o 











design, prove and 
bulk manufacture— 







1 Flexible BARREL MOUNTINGS 
—a simple 
general purpose mounting. 






2 Flexible INSTRUMENT MOUNTINGS 


— delicate for 







instrument insulation 


3 Flexible BOBBIN COUPLINGS 


— protect against torsional shock 










4 BOLLARD FIXINGS 


— instantaneously fix or release. 






5 Flexible HEXAGONAL BOBBINS 


prevent twisting when fixing 









CATALOGUES 





rO CONSULT 


EMPIRE RUBBER COMPANY, 
RUBBER BONDERS LIMITED 


DUNSTABLE 
BEDFORDSHIRE, ENGLAND 
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Cast 
with 


Precision 












x Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


%* Engine blocks and cylinder heads 
in high duty iron. 


% Castings of the highest quality in the 
desired quantities at the right time. 


%* The greatest technical experience 
augmented by quality control 
of production. Morris Commercial 
Oil Engine Block in Cast Iron. 
By courtesy of B.M.C Limited. 






STERLING METALS LTD 


PHONE NUNEATON 4221 pa | 


2s 





~~. 
Bonding a sealing strip in the weather 
channel round the engine of an Austin 7 

with adhesive based on Du Pont neoprene 


At the Austin Motor Company's works at Longbridge, 
Birmingham, a large number of the assembly jobs involve 
bonding. Roof-linings, dashboard fittings and some 
weather-stripping require a secure and lasting bond. 

@ Up until 1958 many different types of adhesives were in use, 
rendering both the assembly work and the stock position 
unnecessarily complex. These were two of the reasons why the 
British Motor Corporation seized the opportunity to change 

to a neoprene-based adhesive that would do all the 

jobs previously done by a large variety of rubbers and cements. 
® Du Pont neoprene is chemically stable and will dissolve in 
solvents and solvent mixtures to give adhesive solutions of 
varying viscosities and drying rates. It can be compounded to 
form the ideal adhesive for an almost limitless range of materials. 
For leathercloth in particular a neoprene-based adhesive is 
recommended. It will not weaken with age or degenerate under 
those extreme conditions of weather to which exported vehicles 
are often subject. Bonds effected by solvent adhesives based 
on Du Pont neoprene are also highly resistant to degradation 

by oils, chemicals and water, as well as heat, sunlight and ozone. 
®@ To find out how adhesives based on Du Pont neoprene can 
solve your bonding problems, send the coupon below for further 
information and list of suppliers to the Du Pont Company 
(United Kingdom) Ltd., 76 Jermyn Street, London, S.W.1. 
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HOW AN 
ADHESIVE 


BASED ON 








SOLVED 

AUSTIN'S 
BONDING 
PROBLEMS 





NEO! RENE Du Pont Company (United Kingdom) Ltd., 76 Jermyn Street, 


London, S.W.1, England. Please send me literature and a list of 
suppliers of adhesives made from Du Pont neoprene 


NAME 
POSITION 


REG US. pat. OFF COMPANY 
Established |802 


BETTER THINGS FOR BETTER LIVING ADDRESS 


THROUGH CHEMISTRY 
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MORE AND MORE 
DAY BY DAY 





CLAY FE L.E se 





HARRISFLE=X 





Sk j , \e.. FLEXIBLE BEARINGS serve INDUSTRY 


The ever increasing popularity of Clayflex and Harrisflex bearings 





can only be traced to the confidence Automobile Engineers place in 


/ these well proved units 


KC 
ar 


SSC 
ees 
~ ( 


The pressure and chemically bonded Clayflex bearings are supplied 


in forms to suit both standard and specialized applications. Outstand- 


rc 


RKEKAKKG 
ze, 
a ae 


ing in this range is the BP type bearing which has been specifically 


cco designed to give positive axial control under high radial loadings and 
aw) 
Y CJ particularly to cater for high conical deflections which modern design 
¥ VW 
J VJ tends to introduce. 
Mp Nd 
ee 
ws ke 
v -, Harrisflex controlled flexible bearings are being used for an ever 
nN 
4,9 | 
‘ne increasing range of applications with new motor vehicles where either 
49 
f Y, space or weight restrictions are involved. In addition these units offer 
JY, 
ae i 
J) x, advantages in their ease of assembly on production lines. 
a 
+, @ 
oo ‘v. 
rs For further information concerning these products please ask for 
am gf 
1. "s the appropriate technical literature. 
y; >. 
1.9 


HOWARD CLAYTON-WRIGHT LTD 
WELLESBOURNE 


WARWICK 
TELEPHONE: WELLESBOURNE 316 


ENGLAND 
TELEGRAMS 


*CLATONRITE’ WELLESBOURNE 
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THE RIGHT APPROACH 


WITH OSBORN ENGINEERS’ CUTTING TOOLS 


When drilling, reaming, turning, shaping and milling- 
or for any cutting operation—'Mushet’ brands 
engineers’ tools are unsurpassed. Faster speeds and 
feeds and longer life 


Please send for illustrated brochures 


SAMUEL OSBORN £8 CO. LIMITED 
CLYDE STEEL WORKS SHEFFIELD 


FI MAKER TERLF NOER EWN NEER T MAKER 
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VOLVO B655 BUS 
IN 


GOTHENBURG 


KIRKSTALL FORGE ENGINEERING LIMITED 
LEEDS 8, ENGLAND 


TEL: HORSFORTH 2821 (8JLINES) 
CABLES: FORGE, KIRKSTALL 
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.. they're sending out some wonderful things from Plymouth 


Tecalemit research and development are on the simmer 
all the time, finding new ways to solve car manufacturers’ 
trickiest problems. Some of Tecalemit’s brainwaves —all 
proved in practice and making a name in industry—are... 


TEC-ELEMENTS Biggest ever filtration area, most effective 
filtration, longest working life . . . best engine protection. 
Recommended and fitted as original equipment by the vast 
majority of British car manufacturers. 

TECGALEMIT RIBBON FILTER ELEMENTS Finest filtration at lowest 
cost of air, water, petrol, diesel and fuel oils, lubrication, 
hydraulic — just about every fluid you'd like to mention. 


ae 


TECALEMIT - PLYMOUTH - DEVON - Telephone: PLYMOUTH 628644 


30 


TECALEMIT NYLON TUBING Outperforms metal, other plastics 
and rubber tubing for strength, flexibility, vibration- 
resistance, chemical and corrosion resistance. This is preci- 
sion high pressure tubing and it is making a big difference 
in hydraulic brake hose techniques. It is also used as oil or 
fuel lines by Aston-Martin, Austin, Ford, Jaguar and other 
leading manufacturers. 


TECALEMIT 


THE AUTHORITY ON LUBRICATION AND FILTRATION 


T7158 
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... With 
David Brown CUTTERS 


.. . With David Brown 
MEASURING EQUIPMENT 


... for best results ! 
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Go-ordinated equipment 
for maximum 

efficiency 

on gear shaving 


All your gear shaving and testing equipment from 
one organisation. The perfect relationship in design 
and performance, giving peak efficiency at every 
stage. That’s the ideal for best results. 

And that’s what you get when you buy David Brown 
gear shaving and measuring equipment. 


David Brown are ready to prove it ! 


YEARS 
1e80 1960 
THE DAVID BROWN CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION, BRITANNIA WORKS 
SHERBORNE STREET, MANCHESTER 3 
Telephone: BLACKFRIARS 4711 
TOOL DIVISION, PARK WORKS 


HUDDERSFIELD 
Telephone: HUDDERSFIELD 3500 








INERTIA 
STARTER 
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Does the work formerly done 
by a 5° starter; combines 
robustness with compactness. 
The cylindrical construction 
without projections, together 
with the flange mounting, 
make for simple installation 
and easy withdrawal. The 
pinion is positively engaged by 
magnetic action instead of by 
inertia. The starter has a free- 
wheel pinion drive and built-in 
magnetic lock, and can be 
supplied either insulated or 
earth return for 12 and 24 volt 
systems, 


This is a sure-fire starter for 
diesels, where batteries are 
unreliable or inadmissible. In 
the tropics, for example, where, 
besides high temperatures, 
maintenance is often sketchy; 
oncontractorsand civil-engine- 
ering plant, which has to stand 
up ‘© rough usage and some 
neg.ect; and where there isa fire 
risk, as in mines and refineries. 
Its high starting efficiency is 
due to a method of coupling the 
flywheel to the pinion which 
does not rely on friction 
clutches with their high energy 
losses. 


SIMMS MOTOR 
UNITS LIMITED 


EAST FINCHLEY - LONDON - N.2 


33 





In 
industry 
today... 


DRAGONITE 


electro-zinc coated steel 


is 
making things easier 


(all kinds of things!) 


Dragonite is taking the place of uncoated sheet steel in the 
manufacture of a constantly growing range of products... . 
from domestic appliances to farm machinery, from radio and 
electrical equipment to lifts and office furniture. And there are 
good reasons why. 

Dragonite is sheet steel which has been given a skin of zinc 
on both faces. It can be worked and welded just like uncoated 
steel but the surface of pure zinc gives greatly improved 
resistance to corrosion. Much longer periods of storage are 
possible before and after fabrication because the pure zinc 
coating is so ductile that it is not harmed by deep drawing and 
pressing. In fact, it acts as an excellent lubricant and saves 
on tool life. 

Painting is easier, 100, with Dragonite. The zinc surface forms 
an excellent base for paint. It reduces finishing costs and can 
increase the life of a painted surface up to five years over 
painted, uncoated steel. 











For more detailed information about Dragonite and how it 
might fit in with your production plans, please write for a copy 
of the Dragonite Technical Handbook to: 


K THE STEEL COMPANY OF WALES LIMITED 


Sales Offices: United Kingdom - Abbey Works, Port Talbot, Glamorgan. Overseas - Margam House, 26 St. James’s Square, London, 8.W.1 
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UNIT TYPE MACHINES 
fully engineered 
for high-output production 


Asquith Five Station Rotary Transfer 
Machine for drilling, ream 


operations on a Vauxhall hub component 


Asquith Two Way Machine supplied to 
R. A. Lister Ltd., Dursley for the produc 
tion of 6 cylinder Diesel crankcases 


ng and tappinz 


Asquith Units from $ h.p. upwards can be arranged as 
individual, multi-way, rotary transfer and in-line 

transfer machines for fast, automatic production 

If you require large quantity output of components 
it will be worth investigating the possibility 
of matching them on an Asquith Unit Type 
Machine 


Asquith range of Unit Equipment or ask 


Write today for details of the 


for a specialist to discuss your problem 


WILLIAM A LTD. 
HALIFAX « ENGLAND 
Member of the Asquith Machine Tool Corporation 


INDIVIDUAL HEAD MACHINES 
MULTI-WAY MACHINES 
ROTARY TABLE TRANSFER AND 


IN-LINE TRANSFER MACHINES 


Sales and Service for the British Isles 


DRUMMOND -ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Mid/and 343]. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
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FIRTH-DERINON 


SHEFFIELD 
k DARLEY DALE 


A 16mm. Colour Film 

with recy: ay een 

ensit For, s 

in Alloy Seeks is 
i on request. 





Heavy duty axle. Scammell! Lorries Ltd 
THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD 
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practical considerations could be ignored there would be no 
roblem in providing the ideal suspension for every motor 
vehicle engine. Mountings would be disposed symmetrically 
about all three principal axes of inertia and fitted on the 
longitudinal axis on the lines of ‘Floating Power” — the 
suspension technique developed by Metalastik in this country 
Such an arrangement is not often convenient and the most 
successful engine suspension is generally a compromise, 
simulating as closely as possible the characteristics of the ideal 
but respecting the claims of easy installation and other 
technical and economic factors so often at variance with 


If 


ry) 
i 


theoretical perfection. 


Examples of Metalastik suspension in Figs. |, 2 and 3 
illustrate how a combination of sound theory, appreciation 
of the practical and choice from an unequalled range of 
mounting units, bring maximum smoothness to different types 


of engine. 


The suspension in Fig. | with the high front mounting 
resembles more closely the original “Floating Power” 
conception than is now usual. Secondary out-of-balance 
forces and a flexible chassis necessitate mountings with a 
large degree of vertical and rotational flexibility, hence the 
use of shear mountings at all three points. Pre-compression 
of the rear mountings permits higher stressing without 


loss of fatigue life. 


Fig. 2 shows a typical suspension for a 4- cylinder motor car 
engine Interleaved sandwich mountings are below the 
principal axis but ‘focused’ in ‘V’ formation to give the same 
rotational characteristics as mountings fitted higher but with 
their compression axes in a vertical plane. The Metaxentric 
bush at the rear controls fore-and-aft movement and has a 
higher deflection than a concentric type. 


For the 3-cylinder opposed piston engine (Fig. 3) in which 
balancing has virtually eliminated the primary, vertical out- 
of-balance couple, slotted Metacones and the way in which 
they are fitted, provide high rotational flexibility about the 
vertical axis essential for insulation of vibration due to a 
horizontal out-of-balance couple. 


Diagrams reproduced by courtesy of the Institution of Mechanical 
Engineers from the paper “The Suspension of Internal Combustion 


Engines in Vehicles”, by M. Horovitz, B.Sc., (Eng.), A.M.I.Mech.E. 





METALASTIK LTD., LEICESTER 








Y WITH THE MOST 
AND KNOW-HOW, 
AND YEARS OF 


DORMER WORKS 
WORKSOP, NOTT 





STAND 7407 
International Machine Tool 
Exhibition, Brussels. 
SEPTEMBER 3-12 











Many are immediately available from stock 
Send for Brochure and Stock List 


SUMMERFIELD ST. SHEFFIELD 11 


Phone: 2918! (10 lines) Grams: PROELLS, SHEFFIELD 


DORMER CUTTERS ARE AVAILABLE THROUGH 
YOUR USUAL ENGINEER’S TOOL SUPPLIERS 
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PRESCOLLAN*“ 


POLYURETHANE RUBBER 


High tensile strength, resistance to impact, a remarkable capacity to 
withstand abrasion and tearing are the outstanding characteristics of 
Prescollan—the polyurethane rubber manufactured by John Bull for 
exacting and heavy-duty applications. The resistance of Prescollan to 
tearing and abrasion is five times better than that of the best natural 
rubber tyre tread stock. 
Prescollan resists many oils and fuels, weathering and ozone attack 
and may be used in temperatures up to 100°C. Due to the very high 
modulus of the harder grades, it combines the advantages of rubbers 
and plastics. 

Prescollan components illustrated 
Specialised grades of Prescollan have been developed by John Bull. are Bellows, Diaphragm, Steering 
Our technical staff will be glad to advise on the selection of the most Joint Cover, Roller Section for rice 
suitable grade for your application and to assist with the design of mill, Buffer, Machine Tool Slideway 
components so that full advantage may be gained from Prescollan’s Wipers and Silent Gears. 
unique properties. 


® Registered Trade Mark 


JOHN BULL RUBBER CO. LTD. (Mechanical Products Division) LEICESTER 
TELEPHONE: 36531 








THE A.E.C. ‘MAMMOTH MAJOR’ Mk.v 


In this interesting chassis the drive is taken through the hollow worm of the first rear-axle 
to an inter-axle differential, driving back to the first worm and through a universal shaft 
to the second worm. 


Steep-angle Timken bearings take the thrust and radial load at one end of the worms, 
and Timken bearings are used in other situations as shown, including the pivot for the 
balance beam. 
An interesting detail in the rear wheel bearing arrangement is the series of spacers, 
facilitating selection to the correct bearing clearance, the inner races being locked up 
tight in the axle. 

British Timken, Duston, Northampton, Division of The Timken 

Roller Bearing Company. Timken bearings manufactured in England, 

Australia, Brazil, Canada, France and U.S.A. 


2 2 <4 Pars) 
Beaks ase 
REGISTERED TRADE-MARK 


tapered roller bearings 








HUCKBOLT svsTEeEm 
CUTS THE COST OF 
VEHICLE BUILDING 
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Gears for time-switch by Sangamo Weston Ltd 
extra dimensional stability and mechanical strength 
were essential. Moulded Deirin components have 


replaced brass; production is quicker, less costly 


Delrin motor-cycle twist-grip housings, made by J. 4 
E. Courtney Ltd. for Doherty & Ashby. Moulded in 
various attractive colours, they replace heavier 


chrome-platedcastings,eliminatecorrosionproblems 





In a wide range of applications where metal was once 
standard—iron, steel, brass, aluminium, zinc—DELRIN, the VER TEMPERATURE RANGE 
new Du Pont acetal resin, is now being used. ; 40°C 125°C 


DELRIN HAS: 


The design and engineering possibilities that DELRIN offers 40°F + 258°F 


cover a great variety of uses and you will find an increasing High tensile strength 13,000 psi to 4,000 psi 
number of parts moulded of DELRIN in diverse industries— 2. High modulus of elasticity 445,000 psi to 89,000 psi 
the automotive, textile, hardware, plumbing and business Good impact strength 120d. 1.2 to 1.4 ft.tb/in 
machine industries, etc. This is because DELRIN combines 
so many excellent properties—among them strength, stiffness, 
dimensional stability and resistance to solvents and high 
temperatures. 


Excellent resistance to fatigue 5,000 psi 73°F 
Resistance to solvents Good throughout range 
Abrasion resistance Good throughout rang» 
Moisture absorption Low throughout range 
Colourability Excellent: colours do not affect properties 


Coefficient of friction ‘ unlubricated Uniform at0.2+0.1 





Please send further information on: LUCITE?t acrylic resin ; . — 
q . Ne, 


DELRIN* —acetal resin TEFLON? fluorocarbon resir 
ALATHON? —polyethylene resin ZYTEL*t nylon res 


NAME 
COMPANY 
ADDRESS 


Du Pont Co. (U.K.) Ltd., 76 Jermyn Street, London, S.W.1 


* Delrin is Du Pont's registered trademark for its acetal res 
t Du Pont registered trademarks. 
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ARALDITE 
CUTS 
TOOL 
ROOM 
COSTS 


Araldite resins enable manufacturers to produce, speedily and at low 
cost, assembly jigs which are replicas of original patterns. These jigs can 
be cast at room temperature and as there is negligible shrinkage on 
setting, they possess high dimensional accuracy. Araldite is available in 
forms which will provide any required degree of hardness, and a resilient 
surface is often used to prevent damage to highly finished products. 
Araldite jigs are tough, durable and require no maintenance, either in use 
or in storage. Also, they are much lighter and easier to handle than their 
metal counterparts. Araldite can probably save you money on your own 
assembly lines. Let us send you our booklet ‘Araldite Resins for Tooling”. 


Araldite 


epoxy resins 


Araldite is a registered trade name 
CIBA (A.R.L.) LIMITED 


Duxford, Cambridge. Telephone : Sawston 2121 


Araldite faced jigs are used by Butlers Ltd, 
Birmingham, in the assembly of combined 
tail and stop lamp shells for cars. 


Araldite epoxy resins are used 

For casting high grade solid electrical 
insulation 

for impregnating, potting or sealing electrical 
windings and components 

for producing glass fibre laminates 

for producing patterns, models, jigs and 
tools 

as fillers for sheet metal work 

as protective coatings for metal, wood and 
ceramic surfaces 

for bonding metals, ceramics, etc. 
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FULLER 
AUXILIARY 
= TRANSMISSIONS 


tn nna ig temo The two-speed box illustrated is suitable for use 
robustness which is characteristic 

of oh Puller toomemissions. Nove behind the main gearbox of vehicles having engines 
the generous double-helical con- S 

ee see se ee Se of approximately 620 cu. ins. capacity. 

roller spigot bearing. } 


Whi a 
Th 
N 
et eeeie hi 
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This box, and other Fuller auxiliary boxes giving 2, 
3 or 4 speeds, enables a manufacturer to meet the 
demand for specialized heavy transport vehicles while 
still retaining standard engines and main transmissions. 


OTHER FULLER TRANSMISSIONS 


Fuller transmissions are also available giving 5, 7, 8, 9, 10 and 15 forward 
speeds, plus reverses: they include the famous Road-Ranger transmissions 


which simplify gear-changing and avoid gear-splitting. 


WE SHALL BE PLEASED TO ASSIST YOU IN YOUR TRANSMISSION REQUIREMENTS. 
A LETTER OR PHONE CALL WILL PLACE THE SERVICES OF OUR ORGANIZATION 
F. AT YOUR DISPOSAL. 
a 
AUTOMOTIVE PRODUCTS COMPANY LIMITED, 


ONE OF THE AUTOMOTIVE HOUSE, GREAT PORTLAND STREET, LONDON, W.1 
AUTOMOTIVE Telephone: Langham 2527 Telex: 23446 

PRODUCTS 
GROUP 


e U L L & R TRANSMISSIONS 
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Sole European Representatives for the Fuller Transmission Division, Eaton Manufacturing Co., U.S.A. 
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with the HARSHAW PeRcLow DUPLEX Nickel Plating Process 





THE HARSHAW CHEMICAL COMPANY, after years of research and 
development work, was the first to find that a sulphur-free nickel gives greater 
corrosion-resistance. This fact led to the development of the Harshaw Perflow 
nickel plating process. 


Further research showed that use of the sulphur-free Perflow nickel deposit 
as a base coating, followed by a bright nickel deposit from a compatible bath, 
would give a Duplex deposit with a further improvement of corrosion-resistance. 


Accelerated tests and outdoor exposures by leading car manufacturers and parts 
suppliers indicate that the Harshaw Perflow-Perglow Duplex nickel plate is 
comparable to and frequently better than buffed dull nickel and is unequalled 
by any bright nickel. This process provides the ideal nickel base for first-quality 


chromium plate. The above phe iwcrographs demonstrate the 
levelling effect of rsha Duplex Nickel as 
ympared to th rf nventional grey ni ickel 
lop Perfloz erg uplex Nicke epth 
f scratch 2-7 mi 
Bottom: Grey nickel-depth of scratch 2-7 mils 


Write for details of this process to 


os HARSHAW CHEMICALS LIMITED 


SHAW 


see f 





LONDON ROAD, DAVANTRY, NORTHANTS Tel.: Davantry 395 Grams: Harshaw, Davantry 
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Here's why... 


Hicycle tools are of 
special interest to you 


@ INCREASED PRODUCTION A 
constant speed is maintained 
irrespective of load 


@ REDUCED WEIGHT High sus 
tained motor speed gives in 
creased power to weight rat 
and so makes for effortless 
operation 


LESS MAINTENANCE There 
are no commutators, brushes 
or brush gear to maintain, and 
the squirrel] cage rotor cannot 
burn out 


GREATER ECONOMY A Hicycle 
tool uses only a fraction of the 
power of a comparable com 
pressed air tool 

MORE SAFETY The voltage to 
earth is only 72 volts—safer 
than tools operating on the 
usual 200/250 volts 
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Mj There's \\\ 
something ~—» 
a special about |), 
this tool... > 


A Hicycle grinder buffing stainless 


Steel 


St 


castings at the orks of 


uinless Equipment Ltd. London. 


It causes less fatigue..... and 

yet it does more work! It’sa 

Hicycle electric tool, one of a wide 

range of heavy duty units which are pushing 

up production figures in many factories today. Its high performance is 
due to its constant speed under load. The tool does all the hard work 
which makes operation swift, smooth and effortless. The result is 
greater output.... improved finish. Ask for the Hicycle catalogue. 


pele), b- lel Mis? Sate 140). Feel & 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED 
DAWES ROAD: LONDON : S.W.6 
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“CROW BRAND’ 








48 


Have you 
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discovered 


Tufnol is an extremely versatile material with 
many potential applications in the automobile 
industry. It is light but strong and hardwearing, 
resistant to corrosion and requires little or no 
lubrication. Tufnol is an excellent electrical 
insulator, it machines easily with ordinary tools 
and resists deterioration in storage. In short, 
Tufnol is a single material, incorporating the 
virtues of many. 

These virtues have already been recognised by 
Rover, Jaguar and Burman & Sons, amongst 
others, in the selection of Tufnol for small com- 
ponents giving vital service. The Rover Co., for 
instance, use Tufnol thrust washers in the rear 
axle assemblies of their cars and Land Rovers 


silt ~ 


Crow Brand Tufnol thrust washers are used 
in the rear axle assemblies of Rover cars and 
Land Rovers. 





Jaguar cars have Tufnol washers and bushes in 
the gearbox and linkage, as well as washers be- 
tween clutch and brake pedals. And Burman & 
Sons have this to say about their Tufnol steering 
column bushes: ‘“Tufnol gives a good bearing for 
the situation which has no positive lubrication; 
the bushes are light and they do not corrode’. 
There are twelve brands of Tufnol 
laminated plastics. Each brand of Tufnol has 


all are 


pre-determined properties, formulated to satisfy 
specific requirements, and each is available in 
sheets, rods, tubes, angles and channels 

Your local Tufnol Branch Office will gladly 
provide you with further information and technical 


advice. 


t U {- eg © L TUFNOL LIMITED - PERRY BARR - BIRMINGHAM 228 


(REGD. TRADE MARK) 
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Electrical Aids in Industry 


Factory Heating-1 


The space heating of factories by electrical means 
can be achieved in a variety of ways which will be 
dealt with in the next Data Sheet. 

Before deciding on any form of factory space 
heating —whether by means of electricity or not— 
it is as well to have clearly in mind all the com- 
ponents of the total annual running cost, and not 
merely the fuel cost, of the installation. 

They are: 

(A) The cost of the fuel or the electricity, 

(8) Interest and depreciation on the capital cost 
of the installation, 

(C) Labour, 

(D) The cost of running auxiliary plant such as 
fans and pumps, 

(E) Maintenance, 

(F) Insurance. 


D E&F 





In comparing fuel costs it should be borne in mind 
that electric heat is refined heat and has had all the 
fuss, bother and dirt of the conversion of fuel into 
heat taken out at the generating station. 

In arriving at the true figures for capital cost and 
depreciation, maintenance, and insurance, those 
connected with such items as boilerhouse, chimney, 
fuel store and access road should be included; 
labour costs should include such tasks as ash dis- 
posal. None of these items occurs when electricity 
is used, although space will be required for the 
electric boiler and storage vessels in the case of the 
type (h) following. 

Electricity provides the ideal answer to the re- 
quirements of the Clean Air Act, the impact of 
which has introduced an important new factor 
during the last few years. 






NO DUST 
NO FUMES 
NO SMOKE 
NO ASHES 








CUT HERE 
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Data Sheet NO.18 


The following list gives the main types into which 
electric heating installations fall: 

a) High temperature (“infra-red”) overhead 
heaters operating at near red heat. 

b) Medium temperature panels operating at 
surface temperatures of 400° to 600°F. 

c) Extended surfaced heating in the shape of 
floorwarming operating at temperatures up 
to 80°F. 

d) Oil and water filled radiators. 

e) Tubular heaters. 

f) Unit heaters. 

g) Storage block heaters. 

h) Electric boilers and water heaters operating 
in conjunction with hot water radiators or 
panels either with or without water storage. 

All these methods of electric heating can be divided into 
two distinct ciasses: 

a) Those that utilise electricity during “ off- 
peak” hours and store the heat so generated 
for use at a later period. 

b) Those that use electricity whenever the 
heating system is in use (i.e. direct electric 
heaters). 

The use of a heat storage system in a small works 
on a block tariff takes advantage of the lower tariff 
offered for an off-peak supply, and in the larger 
factory on a Maximum Demand tariff means that 
the heating load will not incur any M.D. charge. 


Available for Space Heating 
. i . 














FACTORY LOAD CURVE 


} 





6am 12am 6pm i2pm 

Alternatively there may be cases where the use 
of direct electric heaters can be integrated with 
other factory loads in such a way that they are not 
used during the factory peak periods and will thus 


incur no additional M.D. charge. 


I2pm 


For further information, get in touch with | 
your Electricity Board or write direct to the 
Electrical Development Association, 2 Savoy 
Hill, London, W.C.2. | 
Excellent reference books on the industrial 
and commercial uses of electricity and reprints 
of articles and papers are available. An ex- | 
ample is “ Higher Industrial Production with | 
| 
| 


Electricity” (price 8/6 each or 9/- post free). 


E.D.A. also have available on free loan in 
the U.K. a series of films on the industrial 
uses of electricity. Film and Book catalogues 
and Publications List sent on request. 
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HIDDEN 
TREASURES 


Deep in the sand and gravel of Easter 








Island, the loneliest inhabited place in the 
world, lie the mysterious giant statues that 
have puzzled archaeologists for many 
centuries past. 

And deep in the heart of the world’s finest 
car engines another treasure is hidden... 
silent... enduring... vital...a Renold 
Timing chain. It’s a gem of a chain— 
smooth running and flexible, capable of 
innumerable driving arrangements and 


outliving the engine itself. 


TIMING CHAINS 


stand the test of time 


RENOLD 





RENOLD CHAINS LIMITED «+ MANCHESTER 


oc 
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THIS IS ALUMINIUM! 


bright? @ bright! 

finish? § superb! 
rust? § can't! 
light? § light! 


strong? § strong! 


f <— 
~ SS , 283 





Easy to handle—easy to work with 


BRITISH ALUMINIUM 


the modern designers metal 


©) THE BRITISH ALUMINIUM COMPANY LTD ... 
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Rules of the road have changed. Pioneer Pastry at the wheel 
Today, for instance, it’s virtually 

a rule among smart truckers 

to turn in at the sign of a BP Agency. 
And a good rule. BP Diesel 

is available at Agency sites 
throughout Britain. And with 

a Diesel Agency Card issued by 
Shell-Mex and B.P. Ltd your 
drivers can fill up with 

BP Diesel on credit, 

or cash at agency rates. 


Blasted motor contraptions! 
Noisy. Smelly. Frightening 
the horses and the 

ladies! Keep ’em down to 
walking speed. Make 


of the first petrol-driven British 
car to run on the road, 

the 1895 Knight. Flag-bearer 
Pastry holds the speed down 

to a sane 4 mph. The Knight 

is on display at the Montagu 


Motor Museum. 


‘em carry a red flag in 
front. That'll hold ’em! 
PETROL 
f" 


A < THIS 1S THE SIGN TOLOOK FOR DIESEL 


1utomobile Engineer, June 196] 











VERSATILITY |, UNLIMITED! 
EVEN 2 GAPS IN 
20 SWG MILD STEEL WELDED WITH THE 
BOC SLOPE CONTROLLED RECTIFIER 





We don’t suppose you weld across half-inch gaps 
in 20 swg mild steel sheet. The ability to produce 
flawless welds in such conditions is the measure 
of the efficiency of the BOC MRCS Slope Con- 
trolled Rectifier with the Lynx wire-feed equip- 
ment and ST2 torch. 


* MRCS Rectifier—available in 150, 
300 and 500 amp. models. 
“ Easy selection of optimum volt/amp. 
characteristics from constant potential to 
steeply drooping. 
High speeds in any position using short-arc 
(dip transfer) technique. 
Minimum distortion; even on sheet down to 
20 swg. 
Easily portable Lynx wire-feed and 
gas-control equipment. . _ 
ST2 Torch—featherweight, easy to handle Let us show you how well this equipment will do your 
even in awkward positions. particular work. Write to: 


KO THE BRITISt OXYGEN foo PANY LTO 60 


Depart t, Quasi-Are Works 
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Automate 
your 
repetition 


cola 4 






The SPD 7/16 offers traditional 
Lapointe speed and accuracy in 

a new, low cost broaching machine. 
Designed for the rapid production 
of small components, the SPD 7/16 
stands only bench high, 

weighs only 12 cwt. 

Delivery time is 2-3 months. 


It enables the manufacturer 


with a limited budget and SPD 7/16 Pull-Down Broaching Mach 
limited floor space, to profit from Brief specifications 
Capacity: 7000 Ib. 


Lapointe engineering design and skill Stroke: 16 in 
for little capital outlay. Cutting speed: 5-15 ft/min. variable 


for better broaching 


The Lapointe Machine Tool Co. Ltd 


Otterspool Watford By-Pass Watford Herts 
Watford 31711 (4 lines) Cables: Lapointe Watford 
Subsidiary: Lennie & Thorn Limited Bracknell Berkshire 


also The Lapointe Machine Tool Company Hudson Mass. USA 


Automobile Engineer, Fune 196] 


Pioneer 


NU-LIP RINGS 


* ; 
Ut ee & MOULDING CO. LTD 


FLUID SEALING ENGINEERS 


COTTONTREE WORKS - COLNE - LANCS - Tel: Wycoller 471 (8 lines) 
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For radiographing assemblies, 


castings and welded seams 





ESSEX 


ILFORD Industrial “*B” X-ray film is a general purpose 
film suitable for the non-destructive examination of encased 
assemblies, as well as for light alloy castings, steel castings 
and seams in pressure vessels. 

Its characteristics are high speed with fine grain, providing 


fa) 
oc excellent definition with high contrast. ILFORD Industrial “B” 
fe) film gives the best results when it is developed in ILFORD 

ys Phenisol high-energy concentrated liquid developer. It is suited 
- to radiography with X-rays or gamma rays. 

fa) 

a 

~- 

ae " 

x INDUSTRIAL “B” X-RAY FILM 

4 

fa) 

a 

1@) 
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AE! SLIMLINE Radiant Heaters 
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Todays 
most adaptable 
heater 


3 RATINGS, 3 LENGTHS, 3 FIXINGS, 3 BEAMS make factory floor. No waste here in heating unoccupied 
these efficient, low-cost units today’s most versatile areas! Robust construction combines with ‘slimline’ 
heat source. Fine reflectors and many ingenious fittings design first-class workmanship combines with 
‘beam’ the heat where you want it when you want competitive prices. Stock, specify, use or sell these 
it . . . for a one-bench installation or half-a-mile of versatile units for yourself 
Non-corrodible extruded alumimum body. Anodised mirror finish parabolic reflector. 
Robust long-life Inconel metal sheathed element 


A umque feature is the ability to angle the heater from flexible suspension 


























LOADINGS: FIXINGS: 

1kW, 2kW, 3 kW Angle-bracket. Conduit. Chains. 
LENGTHS: BEAMS: 

3 ft3in, 5 ft 10in, 8 ft6in Standard. Double-width. 


Double intensity. 


—AND ECONOMICAL TOO! Prices £4.8.0: £6.16.0: £8.4.0: guard extra in each case 


For price leaflet and technical literature on planning an installation contact your 


nearest AE/ office or the address below 
Associated Electrical Industries Ltd 
HEATING AND WELDING DEPARTMENT TRANSFORMER DIVISION 


TRAFFORD PARK, MANCHESTER, 17 
L/! 007 
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The injection of minute, but critically accurate, quantities of fuel 
at very high pressures calls for superlatively accurate workmanship 
in the construction of fuel injection equipment. in the C.A.V. works, 
variations in surface finish of one-millionth of an inch are indicated 


clearly and recorded by Talysurf machines. 


ENT 


ie . ad 


C.A.V. LIMITED ACTON LONDON W3 
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RiM : 
Duplex i 






Bearings 


Ransome and Marles duplex bearings are 





frequently specified for exacting main shaft 
applications in gas turbine engines 
Here they meet the requirements for high 


speed, large capacity and the ability of 





one bearing to take thrust in either direction 


will take 
that 

awkward 

thrust load ‘hihi sen aati ileceamaiiaiataal 


where the duplex bearing is providing a 





compact solution to thrust problems, as well as 
for combined loads. 

Ransome and Marles pioneered the two-piece 
inner design and it is now backed by a 
wealth of practical experience. Publication 37 
will provide you with full details of duplex 

and other bearings in the ROM range 





RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT: NOTTS - TELEPHONE 456° TELEX 37-626 
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is your pet a soft type /~— 








Do you punch it, stretch it or squeeze it? 

Are you concerned about the effect of this sort of 
treatment on its amenable behaviour ? 

To avoid your pet product developing unyielding 
habits from hard working you need only to trust 
your annealing to Birlec furnaces. 

Amongst the hundreds in use in the metal working 
industries there are types to suit most needs 

or, if not, a special design can be produced 

to match your own ideas. 

From box, bell, bogie, belt to pit, pusher, 
pull-through and roller hearth; with controlled 
atmosphere, forced convection, time-temperature 
control; electrically heated or gas fired; 

there is a proved Birlec design for every 

specification. 


Ask your pet typist to write to us for Publication No. 303. 


furnaces for every heat treatment 





AEI-Birlec Limited 


Tyburn Road: Erdington: Birmingham 24 
Telephone: East 1544 Telex No.: 33471 


guslasiv0 LONDON - SHEFFIELD - NEWCASTLE-ON-TYNE - GLASGOW - CARDIFF } 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 


171 QUEEN VICTORIA ST 
LONDON, E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 
H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 
Tel: Garstang 3308 








IN (Ald, AND SILICONE RUBBERS 


OIL SEAL DIVISION, COAST ROAD, WALLSEND-ON-TYNE 


GEORGE ANGUS & Co [7 Telephone: Walisend 624551 . Telex: 53138 ° Telegrams jaco Wallsend 
aw 
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The 
greatest variety 
of COATED SHEETS 


Richard Thomas & Baldwins, pioneers of modern 
steel sheet manufacture, offer the widest variety of 
coated sheets. 

RTB hot-dipped and electrolytic tinplate are world- 
renowned; so are RTB heavily-tinned sheets, used for 
a wide range of applications from gas meters to dairy 
utensils. 

RTB ‘Speltafast’ galvanized sheets (flat and corru- 
gated) and coiled strip, made in the most up-to-date 
plant of its kind, retain their tight coating of zinc 
spelter, which stands up to pressing and forming 


without flaking. 


There are RTB coated sheets 
FOR EVERY 
MANUFACTURING 
PURPOSE 


For example, RTB tin-terne, terne-coated and lead- 
coated sheets, all having a high corrosion resistance 
and lending themselves to easy fabrication, are used 
for a great variety of finished products ranging from 
petrol tanks to ventilation ducting. 


A recent RTB development is the ‘ARTBRITE’ 
series of P.V.C. coated sheets, available in various 
decorative finishes, glossy and matt, plain and pat- 
terned. Normally based on RTB galvanized sheets, 
‘Artbrite’ sheets are resistant to abrasion and to a 
great many chemicals; further, they have extra- 
ordinary ‘workability’, being suitable for practically 
every operation that the RTB steel sheets will stand. 


‘Artbrite’ sheets are weather-resistant. 


Richard Thomas & Baldwins 
(Sales) Limited 


HEAD OFFICE: 47 PARK STREET, LONDON, W.,I 
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Advanced techniques 
and reliable service 
have established for 


Smethwick Drop Forgings 


a fine reputation 


SMETHWICK DROP FORGINGS LTD: SMETHWICK & KIDDERMINSTER 
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.. the best brake discs 


and calipers are in high duty 


cast iron by 


DARCAST 
DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS r 








SPECIALISTS IN HIGH DUTY IRON CASTINGS 





INCREASING INTEREST IS BEING 
SHOWN BY CAR MANUFACTURERS IN 
PAIRED HEADLAMP SYSTEMS rHE 
LATEST FOUR-LAMP INSTALLATION 
IS THAT OF THE NEW FORD CONSUI 
CLASSIC 315 CAR FITTED WITH 
LUCAS SEALED-BEAM TYPE UNITS 


Published the second Wednesday in every mont} 
t ILIFFE PRODUCTION PUBLICATIONS LIMITED 
Dorset House, Stamford Street, London, S.E.1 

Telephone + Waterloo 3333 (65 lines 

Telegrams + Sliderule, Sedist London 

The annual subscription inland and overseas 

is £3 Os Od including the special number 

Canada and U.S.A. $8.50 
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helps smooth out problems 
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life for the Auto Engineer is not always placid, 


but the continued research of Midcy/ helps 
smooth out such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 
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DESIGN MATERIALS 


PRODUCTION METHODS 


WORKS METHODS 


Accelerated Running-in 


OWADAYS the main objective of running-in is 
simply the stabilization of the oil consumption. 
By virtue of advances in bearing technology, the large 
stroke: bore ratios and the oil-retaining and other 
properties of the cylinder bore finishes widely employed, 
most engines of vehicles currently in production can 
safely be subjected to full load very early in their life. 
Although rough bore finishes were originally introduced 
to accelerate bedding-in of the piston rings, their poten- 
tial benefit in this respect has since been offset by the 
low wear rate of the chromium plated top rings more 
recently adopted. 

The vehicle owner expects an oil consumption 
equivalent to about one per cent of the fuel consump- 
tion, and he tends to become dissatisfied should it not 
be reduced to this level within the first few hundred 
miles on the road. If conventional running-in methods 
are used, he is likely to be disappointed in this respect, 
so the manufacturer is faced with the alternatives of 
either giving each engine several hours’ additional 
running on the bed, or adopting some means of 
speeding the running-in process. Obviously the first 
measure is impracticable except in the case of engines 
in relatively small-scale production. 

Techniques for accelerating the running-in process 
are therefore attracting increasing interest, and at least 
three have so far been developed. Before considering 
these, however, one should be clear as to the require- 
ments of any technique of this kind: the method must 
be simple and fool-proof in application; it should give 
consistent results in all the cylinders of every engine; 
and it should not have any undesirable side-effects, 
such as a prolonged increase in the rates of wear in any 
parts of the engine. 

The best-known method is to feed a small quantity 
of an abrasive powder into the air intake during the 
initial running of the engine. This has been tried in 
the U.S.A. with a certain amount of success, but distri- 
bution in a multi-cylinder engine is usually inconsistent. 
Moreover, the abrasive, of course, tends to find its way 
into the oil. 

A greater degree of control is inherent in the second 
method, which consists of the addition of a fully soluble 
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chemical to the fuel—petrol or diesel—on which the 
engine is initially run by the manufacturer. During 
each combustion cycle, the additive drawn into the 
cylinder with the fuel is converted into a minute 
quantity of abrasive ash, which serves as the lapping 
agent. Not only is this additive in no way detrimental 
to fuel injection equipment, but also, in petrol engines, 
distribution does not seem to be critical. It is claimed 
that there is no evidence of any ill effects on the wear 
rate in general. Unfortunately, the technique is scarcely 
suitable for running-in on the road: the hardness of 
the abrasive particles increases with the temperature 
reached during combustion, which obviously can be 
closely controlled only in the factory. 

In the third technique, developed by a well known 
piston ring company. a very thin abrasive coating is 
applied to the working surface of the chromium plated 
top ring during its manufacture. This coating causes 
the ring to wear relatively rapidly for a short period, 
after which it reverts to its normal wear rate; there 
are the undoubted advantages that the abrasive is con- 
fined to the critical component, and that the treatment 
cannot be continued for too long. It has been shown, 
also, that no significant quantity of the abrasive reaches 
the other rings or the lower portions of the engine. 

Although the fuel additive and coated ring techniques 
each have advantages, neither has yet been received with 
unqualified approval, so other solutions to the problem 
may be sought. It might be thought that good prospects 
are offered by the use—perhaps again by the manufac- 
turers—of an oil additive having an action similar to 
that of the fuel additive already described; as the mating 
of the rings to the bores improved, progressively less 
oil would reach the combustion chamber, thus reducing 
the lapping effect. However, the major difficulty would 
be that of ensuring that the abrasive did not form at 
any local hot spots, or in any other way adversely affect 
the engine components such as valves and bearings. 

An important factor is, of course, the additional cost. 
Of the three methods discussed, the third is probably 
the most expensive. Even so, the price of a treated ring 
is only about 20 to 25 per cent more than that of an 
equivalent chromium plated component of standard type. 
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Pontiac Tempest Chassis 


This Tempest four-door saloon has a 112 in 
wheelbase, and is available with either a 
four cylinder or a V-eight power unit 





An American Compact Car in Which Several Interesting Innovations Have Been Embodied 


S is well known, compact cars now are invading the 
medium price field of the American automobile 
industry. This is partly because of successes achieved by 
models of this type in the low priced group. An outstanding 
car in this new class is the Pontiac Tempest. It has several 
innovations, so far as American practice is concerned, and 
lays claim to some on a world industry basis. 

Especially noteworthy is the use of an inclined four- 
cylinder engine mounted at the front, with a combined axle 
and transmission unit at the rear, the latter being mounted 
on the unitary body structure. This combination affords 
good weight distribution. Independent coil spring suspen- 
sion is provided at both the front and rear. Another unusual 
feature is the use of a hat section torque reaction member 
joining the engine to the transmission. This is a heavy 


The four-cylinder engine. When a synchromesh gearbox forms part of 
the transaxle unit at the rear of the vehicle, a clutch enclosed in a 
bell housing is mounted conventionally on the back of the engine 
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r 
sheet steel pressing and it houses a slender propeller shaft 


which is bowed downward so that the body floor is nearly 
flat and is without a tunnel. Either synchromesh or auto- 
matic transmission units can be provided. When the latter 
is used, the hydraulic torque converter is mounted on the 
rear of the transaxle. 

There are optional alternative engines. One, the cylinder 
block of which closely resembles one bank of the 1960 
Pontiac V-eight unit, has a swept volume of 194in*® and 
four cylinders with bore and stroke dimensions of 4-0625 
and 3-5in respectively. The other is a new engine of 
V-eight design with a bore and stroke of 3-5 and 2-8 in and 
a swept volume of 215in*. It is made largely from 
aluminium so as to keep weight to a minimum, but is rated 
at 155 b.h.p. at 4,600 r.p.m, with 8-8: 1 compression ratio. 
This maximum rated output is the same as that which the 
four-cylinder engine develops at 4,800 r.p.m, but with a 
10-25:1 compression ratio, for which premium fuel is 
required. The standard four-cylinder unit is rated at 
110 b.h.p. at 3,800 r.p.m, with an 8-6:1 compression ratio, 
but there are four optional versions rated 120 to 155 b.h.p, 
all except one of which have a compression ratio of 10-25:1. 
These are advertised maximum outputs, and the peak 
power is not at the same speed in all cases. 

Many components of the four-cylinder engine are 
identical with those of the 1960 Pontiac V-eight unit of 
195 in? swept volume, which has a cast iron cylinder block 
and crankcase, as also does ihe new four-cylinder engine. 
This is very convenient in respect of production, because 
the tools for making the older engine are used and are 
highly developed for economical manufacture. Components 
common to the two engines include several parts of the 
valve train—among them the valves themselves and 
hydraulic tappets — pistons, connecting rods and head. 

The cylinder block, inclined 45 deg to the left, as viewed 
from the front, is cast integrally with the crankcase. Both 
the camshaft and carburettor are in the central vertical 
plane. Mixture feeds down from the carburettor, upward 
through the inlet manifold and then downward inside the 
cast iron head to the inclined valves. Coaxial springs are 
used to seat the valves, which are operated by pressed steel 
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rockers, tubular push rods, and hydraulic tappets. Four 
of the five four-cylinder engines have single-barrel car- 
burettors but the fifth, the most powerful model, has a 
four-barrel instrument. 

Pressed steel sumps are employed in all the engines. A 
12 V ignition system is used. The distributor is driven by 
an inclined shaft, towards the rear above the starter. V-belts 
drive the fan and the generator, pivoted to a bracket fairly 
high on the right. 

Pistons of the slipper type are employed. They are tin 
plated heat-treated aluminium alloy, and have two com- 
pression rings of high strength cast iron, the top ring being 
chromium plated. The wear surfaces of the oil control ring 
are similarly plated, but this component is of spring steel 
and has an expander. A tolerance of 1s oz is quoted for 
the pistons. 

A cast crankshaft of pearlitic malleable iron is used. It 
has four integral counterweights. The balance is held to 
0-50 oz-in and this, together with five 3 in diameter main 
bearings that overlap the big-end bearings, and the use of 
a harmonic balancer, lead to smoothness in operation 
Heavy sections, large bearings and good support of the 
crankshaft promote rigidity. 

The three-port exhaust manifold serves a 1} in diameter 
tube to the silencer. A thermostatic valve is incorporated 
to deflect exhaust gas for mixture heating. In the silencer, 
which has tuning chambers and a double wall with asbestos 
sheet between, the counterflow arrangement has been 
adopted. The rear end is forward of the transaxle and 
discharges through a 14 in diameter tail pipe at the back 


The front and rear end assemblies of the 
Tempest chassis are interconnected by a 
pressed steel channel, inside which a 
slender bowed propeller shaft is housed 


THE ENGINI 


For the aluminium alloy cylinder block and crankcase 
casting, a semi-permanent metal mould is used but the cores 
for the water jackets are made from resin bonded sand. 
The cylinder liners are of alloy iron and are cast centri- 
fugally. Machined serrations on the outer peripheries of 
the barrels positively anchor the liners when they are cast 
in the block. Cast alloy iron main bearing caps are used 
and are said to maintain proper bearing clearances for all 
temperature conditions. Tapered inserts are employed to 
form seals between the rear bearing cap and the cylinder 
block casting. 

Combusion chambers of approximately part-spherical 
form are incorporated in the aluminium alloy cylinder 
heads. Centrally located spark plugs minimize the length 
of flame travel, and make it feasible to use regular fuel 
despite the 8-8:1 compression ratio. All valve seats are 
pressed into the head and are of cast alloy iron. The valve 
guide inserts are also of cast iron and are pressed in. A 
total of 14 bolts fasten each head, and the gaskets are of 
the all-steel, embossed type. 

The rocker arms are aluminium diecastings but they have 
sintered iron inserts at the push rod ends and carbo- 
nitrided inserts at valve stem ends. This construction 
minimizes inertia forces, permitting the use of a relatively 
light single spring for each valve. These springs have a 
high natural frequency. Hydraulic lifters minimize valve 
train noise. Further suppression of engine noise is afforded 
by a glass fibre mat, covered with aluminium foil, on top of 
the central portion of the induction manifold gasket, which 
is a single, fluted pressing extending between the joint faces 


AND , TRANSMISSION COMBINATIONS 





Standard or Compression 
Transmission ; 
optional . ratt 


Standard 
Optional 
Optional 
Opuonal 


Optional 





Synchromesh 
Automatic 
Synchromesh 
Automatic 
Synchromesh 
or automatic 





Optional Synchromesh 88:1 


or automatic 











Four-cylinder in line engine, 4} in bore, 3] in stroke, 194.5 in’ swept volume 


V-eight engine, bore 3 50 in, stroke 2:80 in, swept volume 215 in 


Maximum 
torque @r.pm 


—— 4 


Carburettor Maximum 


barrels 
l @ 3, 190 @ 2,000 
] . 195 2,200 
I 202 @ 2,000 
207 2,200 

$ @ 4, 2, 





2 155 @ 4,600 § 2,400 





Axle ratios available: standard, 3-55 : 1; economy, 3:31 : 1, performance, 3°73 : 1 
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on each block, and serving also as a cover over the push 
rod and tappet chambers. 

Engine coolant circulating through the intake manifold 
jacket helps to minimize variations in temperature of the 
inlet passages under all operating conditions. A diecast 
aluminium, timing drive cover is used and carries the water 
pump, whose shaft extends forward to drive the fan. Outlets 
from the pump lead through this cover to the cylinder 
jackets. 

The overhead valves are inclined relative to the cylinder 
axes and are actuated by rockers, push rods, tappets and a 
chain driven camshaft in the base of the V. There are five 
main bearings, and each of the crankpins carries two big- 
end bearings. The flywheel, with the starter ring gear, is 
mounted conventionally at the rear. At the front, is the 
usual chain and sprocket timing drive and a V-belt for the 
water pump and fan. 

Water drawn from the radiator by the pump is circulated 
in conventional fashion through the cylinder jackets and 
head, and also through a thermostat valve to cored passages 
in the inlet manifold. This manifold has a connection to a 
heater, whence the water returns to the pump. Since the 
main casting is of aluminium, dry liners are fitted in the 
cylinders. The walls of the crankcase extend well below 
the crankshaft and are ribbed. A pressed steel sump 
completes the crankshaft enclosure. 

Although all the engines are new, engineering interest 
probably centres principally on the transaxle unit. Regard- 
less of whether the standard synchromesh transmission or 
the automatic type, with its planetary units, is used, the 
central assembly is part of the sprung mass. The automatic 
type is of course heavier and much more complex than 
the synchromesh unit, but it is preferred by most American 
purchasers despite higher initial cost and some sacrifice in 


fuel economy. With the synchromesh type, the lubricant 
employed is the same as that for the automatic gearbox. 

The design of the Pontiac Tempest is such that it is 
possible to assemble most of the mechanical components 
to form a sort of frameless chassis, with its front and rear 
members joined by the stiff torque unit, and then to lower 
the body on to this structure. This enables Pontiac to 
assemble both the Tempest and its heavier cars, having 
conventional frames, on the same line, thus conserving 
space and simplifying overall assembly arrangements. 
Besides the hat-section torque member joining the front and 
rear assemblies, the propeller shaft is of unique construction. 

It comprises a long forged shaft, only jin diameter, 
made from alloy steel heat-treated and shot peened for 
maximum strength and toughness and to afford long fatigue 
life. This shaft is ground and shot peened in the straight 
condition and bowed, when installed, until its ends are at 
an angle of 10 deg to the horizontal. Therefore, it is subject 
to stress reversals as it rotates. The maximum torque of 
189 lb-ft is said to be far below the enduFance limit. This 
shaft has an integral flange at its front end which, when a 
synchromesh transmission is used, is bolted to a clutch and, 
when an automatic transmission is employed, is bolted to 
the engine flywheel. In either case, the rear end of the 
shaft is splined where it fits into the transmission. 

The bowed shaft is supported in special damper bearings, 
lubricated for life and mounted inside the torque channel. 
Its assembly is of interest. Each bearing is of the single- 
row ball type, and both the inner and outer races are rubber 
mounted. On assembly, a rubber sleeve is slid over the 
shaft, then a divided steel sleeve is placed round it. Next, 
the halves of this sleeve are compressed on to the rubber 
so that the bearing can be assembled over them. The outer 
race is carried in a thick U-section rubber ring housed 
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Interesting features of the V-eight engine 
are its aluminium construction and the 
employment of a single pressing to form the 
induction manifold gaskets for the ports 
of both banks of cylinders and also as the 
cover for the pushrod and tappet chamber 
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Above: Transverse section of the Tempest inclined four-cylinder engine, 
the design of which is basically similar to that of the V-eight unit, 
but with one cylinder bank omitted ; they have many common components 


Above, right: This illustration of the rear suspension shows how the 
swing axle passes through an aperture in the fabricated pressed stee/ 
A-link. With this suspension arrangement, which includes a coaxial coil 
spring and telescopic hydraulic damper, the unsprung weight is small 


Right: Diagram showing the general layout of the front suspension, 
The nut on the end of the drag link is used for the adjustment of the 
castor angle, although there is rubber between it and the bracket 


In the transaxle unit, the planetary gear trains are in front of the 
differential unit, and the air-cooled three-stage torque converter behind 
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Rear suspension and swing oxle final drive 
arrangement, with the sliding joint incorporated 
in the outboard yoke of the universal joint 


Details of the steady- 


bearings for the long, ) 
bowed propeller shoft 


> 





within two cup shape pressings secured together by set 
bolts, parallel to the shaft, passed through one pressing 
and the rubber ring, and screwed into the other pressing, 
as shown in the illustration above. 

When a synchromesh transmission is installed, it is bolted 
to the differential housing and its output shaft drives the 
bevel pinion. Shifting then is done with a floor-mounted 
lever, actuating a shaft that can be rotated and moved 
longitudinally in conventional fashion. The gear ratios are 
1:1, 2-94:1, 1-68:1 and 3-32:1 in reverse. 

With an automatic transmission, the transaxle assembly 
includes a two-speed planetary transmission having its 
housing forward of and integral with that of the differential 
carrier. Seals prevent oil from the differential from seeping 
forward to the transmission gear unit or rearwards to the 
torque converter. 

This is said to be the first design having a front mounted 
engine together with a divided torque, automatic gearbox 
and converter type transmission at the rear. The major 
units of the transmission are the light-weight three-element 
air cooled converter at the rear of the assembly, and two 


Standardized Circlips 


A WIDE range of circlips, to British, European and American 
standard specifications, is now in production by Anderton 
Springs Ltd, Bingley, Yorks. The components are suitable 
for shafts and bores from 0-39 in (1 mm) to 20 in (508 mm) 
diameter. Orders from this standardized range can be 
supplied from stock. 

The components are treated so that their final hardness 
value is 53 Rockwell C and the Izod impact resistance figure 
is 1-65 ft-lb. Consequently, they are especially suitable for 
applications where shock resistance is essential. Special tools, 
including Quick Load Stack Feedas, designed for automatic 
feeding of certain types of circlip, can also be supplied. In 
addition, for experimental and development departments, 
packs of assorted circlips are available. Further information, 
including technical data and a disc type calculator for circlip 
specification, can be obtained from the manufacturers. 
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planetary units with their clutches and control valve in a 
housing between the differential and the splined rear end 
of the propeller shaft. Hollow shafts passing through the 
differential housing connect the automatic gearbox and 
torque converter 

In high gear, the drive is split, about 40 per cent of the 
torque being transmitted mechanically and the remainder 
through the converter. When the driving speed is below 
25 m.p.h, at part throttle setting, automatic down-shift to 
low occurs if the accelerator is moved to about half throttle 
Up-shift occurs subsequently at 35 to 40 m.p.h. Full 
throttle down-shift is obtained at about 45 m.p.h. Manual 
down-shift at speeds below 50 m.p.h. provides for overrun 
braking in mountain driving. The lever for shift selection 
is on the instrument panel; its positions are reverse, neutral, 
drive and low. 

Many original features are found in the all-independent 
suspension system, which includes a helical spring near each 
corner of the unitary body. As a result, the unsprung 
weight is low, and excellent riding qualities are said to be 
attained. The layout of the suspension system can be seen 
from the accompanying diagrams. At the front, the double 
transverse link system, with coil springs and telescopic 
dampers, is mounted on a cross member. The upper link 
is of wishbone form; and the lower one is a simple beam 
incorporating the seat for the coil spring, and it is used in 
conjunction with a drag rod made from bar stock. Both 
transverse links are of fabricated pressed steel construction, 
and rubber bushed bearings are employed at their inner 
ends. The outer bearings are ball and socket joints, with 
phenolic resin cup components. The outer end of the drag 
strut is swaged and bolted to the hub assembly, and its 
inner end is threaded to receive the nuts and washers by 
means of which adjustment is made to the castor angle 
This end of the strut is rubber mounted on the main 
structure. 

At the rear, a cross member, arched to pass over the 
transmission, is secured to the body at four points. Rubber 
mountings are interposed between it and the transaxle 
assembly. A swing axle layout has been adopted, with 
universal joints and splines at the inboard ends of the shafts. 
The wheel hubs are carried on fabricated pressed steel A 
links, to which they are secured by four studs. Coaxial coil 
spring and shock absorber assemblies are interposed 
between these links and the cross member. 

For the saloons and the station wagons, 600—15 and 
650—15 in tyres are fitted respectively. The wheelbase and 
track are 112 in and 57 in and the overall length and width 
of both versions are 189-3 in and 72-2in. A height of 53-5 in 
is quoted for the saloons and 54-3 in for the station wagons 


Standard for Grease 


SPECIFICATIONS for calcium-base greases are rationalized 
in B.S.3223:1960. This new Standard makes provision for 
a range of greases that all have the same general composition 
and quality but differ in respect of the consistency and of 
the viscosity of the lubricating oil component. Twelve 
categories of grease—three different consistencies for each 
of four oil viscosity ranges—are specified, sufficient to cover 
all the relevant operating conditions. 

Among the specified requirements are the composition, 
consistency, change of penetration on prolonged working, 
drop point, free acidity and alkalinity, water content, oil 
separation and copper erosion. An appendix gives informa- 
tion on the suitability of greases for dispensing from lubri- 
cating equipment. Copies of B.S.3223: 1960 are obtainable, 
price 7s 6d each, from the British Standards Institution, 
Sales Branch, whose address is 2 Park Lane, London, W.1. 
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8.C.G. Fluid Clutch 


A Compact Unit, for Use with a Wilson Type Gearbox, Combining 
the Advantages of a Fluid Coupling and a Centrifugal Clutch 


N motor vehicles fitted with Wilsor. epicyclic gearboxes, 

it has, in the past, been customary to interpose between 
the engine and the gearbox one or other of two types of 
automatic coupling. Of the two types, the more familiar is 
probably the hydrokinetic coupling, commonly known as 
the fluid flywheel, the other being the centrifugally engaged 
friction clutch. Although reasonably satisfactory in normal 
use, the hydrokinetic coupling suffers from two inherent 
disadvantages: there is some drag when the engine is idling, 
and a degree of slip during power transmission. This slip is 
most marked during acceleration, but even at a sustained 
high speed it is still of the order of 2 per cent, which clearly 
results in a significant wastage of fuel. 

A centrifugal clutch, on the other hand, frees completely 
at idling speeds and engages positively when under load. 
However, the take-up of the drive from rest is less smooth 
than is that of the fluid coupling, and wear of the mechanism 
can result in hunting or judder. In addition, the disengage- 
ment of the clutch is frequently less rapid and complete than 
is desirable, and starting the engine by towing or coasting is 
impossible, unless an over-run freewheel is fitted. There 
are difficulties, too, in obtaining engagement characteristics 
appropriate to the type of vehicle concerned. If the parts 


A typical S.C.G. Fluid 
Clutch unit, shown in 
longitudinal section. 
The fluid coupling is 
of shallower form than 
is customary, and the 
shoe carrier member 
of the friction clutch is 
mounted on the runner 


actuated by centrifugal force are relatively heavy, to give a 
positive take-up of the drive at low speed, the clutch action 
tends to be too abrupt, whereas with lighter parts the engine 
speed for full engagement of the shoes is likely to be 
unduly high. 

With the object of overcoming these various disadvantages, 
an interesting new coupling has been designed by Self- 
Changing Gears Ltd, of Coventry, the manufacturers of the 
Wilson gearbox. This unit, which is known as the Fluid 
Clutch, was mentioned briefly in the review of the London 
commercial vehicle exhibition, published in the November 
1960 issue of Automobile Engineer. It embodies a hydro- 
kinetic coupling and a centrifugal type friction clutch that is 
responsive to the speed of the coupling output member. 
The two assemblies are mounted in tandem within a casing 
that is no longer than would be that of a normal fluid 
coupling. Consequently, there is no difficulty in installing 
the unit in place of an orthodox coupling in an existing 
type of chassis. 


Constructional details 

As in cases where a hydrokinetic coupling only is employed 
the engine flywheel has a deep axial flange, projecting rear- 
ward from the periphery of the disc portion. To the rear 
edge of the flange is bolted the input member of the coupling. 
The half-toroid of this member faces forward and, for 
reasons that will be explained later, is of shallower section 
than would be the case if the friction clutch were not 
incorporated. In the hub of the input member is housed 
a large-diameter ball bearing to carry the rear end of the 
output shaft, from which the drive is transmitted to the 
gearbox. The leading end of this shaft is of reduced 
diameter and is pressed into the inner race of a roller 
bearing, of relatively small diameter, housed in a shouldered 
counterbore in the flywheel. An external circlip retains the 
inner race against the shoulder on the shaft, and an internal 


This view of the major components of the Fluid Clutch shows the basic simplicity of the unit. 
The four shoes of the centrifugal clutch engage against the resistance of a garter spring 
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circlip performs a similar function for the outer race in its 
housing. 

Part-way along the output shaft is a flange, which forms 
the locating spigot for the forged steel shoe carrier member 
of the centrifugal clutch; this member is situated ahead of 
flange and is secured to it by a ring of uniformly spaced 
bolts. On the rear face of the member is machined a male 
spigot, of larger diameter than the attachment flange, which 
registers in a female spigot on the front face of the runner 
of the fluid coupling. The bolts securing the runner to the 
shoe carrier also retain an annular baffle plate that is carried 
on the rear face of the hub portion of the runner and projects 
outward into the fluid chamber. There are the usual small 
clearances between the halves of the coupling and between 
the runner and the flywheel flange. The two sets of bolts 
mentioned are fitted with stiff-nuts. 

Because of the shallow section of the coupling, there is a 
space between the coupling runner and the disc portion of 
the flywheel. The shoe carrier member is in the form of a 
flanged drum; the flange is at the open end, which is also 
the leading end, of the drum, and it projects radially into 
this space. In the flange are four equally spaced radial 
slots, in each of which a slipper block is a sliding fit. The 
four shoes are of quadrant shape and are slotted, as viewed 
in side elevation, to enable them to fit over the periphery 
of the carrier flange, which thus locates them axially. Each 
shoe is guided radially by a steel pin, which is supported in 
it at each end and passes through the slipper block just 
mentioned. The pin is secured by light peening of its ends 

On the periphery of each shoe is bonded a strip of friction 
material, of a type having a relatively high coefficient when 
run in oil. In the engaged position of the clutch, the friction 
facings of the shoes contact a drum machined within the 
flange of the flywheel. To increase the contact area, this 
drum has a circumferentially serrated section. A _ very 


simple pull-off system is employed to disengage the shoes 


when the speed of the output shaft falls. Behind the flange 
of the shoe carrier, the inner end of each shoe terminates in 
a foot that, as viewed in end elevation, has a curvature 
similar to that of the exterior of the drum portion of the 
carrier. As can be seen from the drawing reproduced, 
the foot has a lipped section, and a garter spring fits into the 
circumferential channel formed by the lips on the four shoes 

At its rear end, the output shaft is splined and threaded 
to accept the output flange and its securing nut. When the 
nut is tightened, the inner race of the previously mentioned 
ball bearing is trapped against a shoulder on the shaft by a 
washer interposed between the race and the boss of the 
flange. To facilitate assembly, the bearing outer race is 
not housed directly in the input member of the Fluid Clutch. 
Instead, it is pressed into a sleeve that has an inwardly 
projecting flange at its leading end and an outwardly pro- 
jecting one at the other. The first of these flanges, of course, 
forms an abutment for the race, and the second provides a 
means of securing the sleeve to the input member, into the 
bore of which it is a push fit. 

Screwed into the rear face of this member are six studs, 
which pass through the attachment flange of the sleeve. Over 
them is next installed a distance ring, on which is a male 
spigot that enters the sleeve and traps the outer race of the 
bearing. The studs also serve to attach the domed cover of 
the spring-loaded oil seal assembly. Stiff-nuts are fitted to 
the studs, to retain the sleeve, ring and cover. 

There is an appreciable running clearance between the 
boss of the output flange and the hole in the rear of the oil 
seal cover. Within the cover is a helical spring embracing 
a metal bellows, which in turn surrounds the boss. At their 
rear ends, the spring and the bellows abut against the cover, 
and their leading ends bear on an annulus, which is dished 
to provide a seating for the spring and for a bronze sealing 
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The axial length of 
the complete unit is 
no greater than that 
of an orthodox fluid 
coupling designed to 
fulfil the same duty 


ring; this ring is situated ahead of the annulus and is pressed 
by the spring against the rear face of the washer between 
the bearing inner race and the boss. The annulus is situated 
within the bore of the distance ring mentioned in the 
previous paragraph, and the radial clearance between its 
periphery and the bore is very small, whereas that between 
the hole in the annulus and the boss of the output flange is 
relatively large 


Method of operation 

When the engine is idling, with the output shaft at rest, 
the clutch shoes are held out of engagement by the garter 
spring. Because of the shallow section mentioned earlier, 
the fluid volume of the coupling is about one-third less than 
that of a normal coupling for the same duty. It follows that 
the transfer of kinetic energy from the input member to the 
runner is also less for any given speed, so the idling drag is 
minimized. For the same reason, the torque transmitting 
capacity at high speed is reduced, the friction clutch making 
up the deficiency. 

As the engine speed is increased from idling, the drive is 
automatically and smoothly taken up by the fluid coupling. 
Beyond a certain output shaft speed, centrifugal force over- 
comes the resistance of the garter spring, and the shoes move 
outward into contact with the flywheel drum. From this 
point upward in the speed range, the efficiency of the fluid 
coupling is unimportant because the increasing grip of the 
shoes soon causes the drive to become solid. 

The mounting of the friction clutch shoe carrier on the 
output member of the unit ensures that full engine braking 
is available down to idling speed. If the shoes were mounted 
on the input member, they would, of course, have a greater 
tendency to come out of engagement on the over-run. The 
arrangement adopted also permits a dead engine to be started 
by towing, and eliminates stalling while on the move. 


Tape Reader 


THE Creed model 92 tape reader has been designed to meet 
the need for an inexpensive, medium-speed input device for 
use in a variety of punched tape control, data processing and 
automation systems. This unit will operate at speeds up to 
20 characters/sec, approximately 200 words/min, and it can 
be supplied for reading 5, 6, 7 or 8 track paper tape. Either 
a single or simultaneous double current output can be 
delivered on a multi-wire parallel basis. Three sets of 
control contacts, additional to those essential to the opera- 
tion of the unit, are provided as standard equipment. One 
indicates when the tape has moved forward and is being read, 
another signals the control equipment if the tape breaks, and 
the third stops the feed action if the tape tightens. The 
size of the unit is 57 X 9s X 4j in, and its weight is 7-8 Ib. 
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B.M.C. ADO 15 


Part Ill: The Unitary Structure of the 
Three Available Types of Body, and 
the Electrical Equipment 


The rear sub-assembly of the body shell, 
showing the central tunnel in the floor 
and the cross member of top hat section; 
the stowage boxes flanking the rear seat 
pan connect the heel-board and the wheel 
arches with the B pillars of the sides 


N general, the design of the all-welded unitary primary 

structure of the various ADO 15 models is based on 
principles established by B.M.C. over the past decade. 
However, because of the short wheelbase, the construction 
is unusually simple, with the result that the bare body shell 
of the car weighs only 310lb. Even with the sub-frames 
bolted in position, the weight is only 4351b, and in this 
condition the torsional stiffness, measured over the wheel- 
base, is satisfactorily high, at 8,450 lb-ft/deg. The estate 
car and van versions—both of which are 10 in longer overall 
and have a 4in longer wheelbase than the saloon—have 
bare weights of about 420 1b and torsional stiffnesses in the 
region of 6,874 lb-ft/deg. 

Although the same basic constructional methods are 
employed in all three bodies, there are, of course, consider- 
able variations in detail to suit the different functions. In 
the interest of economic production, virtually the entire 
structure ahead of the B pillars is common, with only minor 
exceptions in the case of the roof, sides and front panel. 
Further aft, quite a number of the pressings are standardized. 
For simplicity, the construction of the car will be described 
first, after which an outline will be given of the points of 
difference of the other two bodies. 


Car body construction 

There are two main sub-assemblies—the front end and 
the floor portion. They are welded together before the 
sides, rear panel and roof are added. A major departure 
from previous B.M.C. practice is the use of externally flanged 
joints all round the side panels, as a means of facilitating 
production. After the initial attachment of the sides by 
widely pitched spot welds, these joints are wheel welded 
except in the corners, where it is necessary to use gas and 
spot welding. A capping channel is subsequently fitted over 
the joints, to improve appearance and sealing. Sheet steel 
of 20 s.w.g. is employed for most of the pressings, but 18 
and even 16 s.w.g. material is specified in highly stressed 
regions. All the pressings and sub-assemblies are produced 
by Fisher and Ludlow Ltd. This company completely 
assembles the Mini-Minor bodies, but assembly of the 
Austin Seven units is completed at Longbridge. 

In effect, the front sub-assembly forms the complete body 
shell ahead of the A pillars. It consists of the front panel, 
wings and their valances, dash, toe-board, scuttle and wind- 
screen frame. The front panel is pierced to accept the 
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General arrangement of the ADO 15 car. The wheelbase is 6 ft 8 in, 
the front track 3 ft 112 in and the rear track 3 ft 9% in, while the 
overall length, width and unladen height are respectively 10 ft, 4 ft 7 in 
and 4ft Sin. A frontal area of 15-4 ft® and a kerb weight of 1,260 Ib 
are quoted by the manufacturers, and the ground clearance is 74 in 


bolted-on radiator grille, which differs as between the Austin 
Seven and Morris Mini-Minor models. To it, near the 
bottom, is spot welded an external, transverse member of 
18 s.w.g. angle section, to which the bumper is attached; 
any impacts on the bumper are taken almost directly by the 
front sub-frame, which picks up on the panel towards each 
side. The lower edge of the panel is lipped outward to 
form the leading part of the full-length external flange that 
outlines the wheel cut-outs and the bottom edges of the 
side panels. An internally flanged joint is employed between 
the front panel and each wing pressing. 

At their rear edges these wing pressings have external 
flanges for welding to the body sides; the flanges are inclined 
to form downward extensions of the lines of the windscreen 
pillars. Between each flange and the vertical portion of the 
A pillar, below the waistline, is a skirt panel that embodies 
the rear part of the cut-out for the front wheel. The rear 


Automobile Engineer, Fune 1961 





edges of the skirt panels are turned inward for spot welding 
to the rear valances of the wings. 

These valances are clearly shown in two of the accompany- 
ing illustrations. Each extends downward from the scuttle 
rail to the bottom of the sub-assembly, and its vertical rear 
edge is turned outward and then back to form part of the 
A pillar. Inboard of this edge the valance has an initial 
inward and forward inclination, as viewed in plan, followed 
by a bend into the longitudinal direction. The longitudinal 
portion meets the rear edge of the inner valance, which 
extends forward to the front panel. 

To clear the front sub-frame and suspension, the bottom 
edges of the valance assemblies are cut away. These edges 
have stiffening lips, and the top edges are also lipped, for 
welding to those of the wing pressings. The left-hand 
inner valance incorporates fourteen pierced and lipped slots, 
in two rows of seven, through which the air leaving the 
radiator passes into the wheel arch. To reduce the leakage 
gap between the radiator and the outlet, a rectangular frame 
of angle section is welded to the inboard face of the valance, 
surrounding the slots. 

The bridge between the rear ends of the valances consists 
of the toe-board and dash; the first of these is of 18 s.w.g 


material, and to its underside is welded a 16 s.w.g. cradle, 
on to which the steering rack is clamped by means of two 
U-bolts. To minimize the constructional differences between 
cars with left-hand and right-hand drives, the toe-board is 
symmetrical about its longitudinal axis. At each side, the 
pressing has a down-turned flange for spot welding to the 
appropriate valance. 

Along its upper edge, the toe-board is spot welded to 
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form a lap joint with the lower edge of the dash panel, which 
is flanged at both sides and welded to the valances. The 
lower portion of the dash is vertical, and at each side its 
section embodies a rearward step, to accommodate the turret 
brackets of the sub-frame. The upper portion, however, 
has a rearward rake, and towards the top it is of concave 
shape—as viewed from the rear—to correspond with the 
curvature of the windscreen. At the top of the vertical 
part of the dash, on its leading face, is the welded-on trans- 
verse member that sits on top of the turret brackets of the 
sub-frame, to which it is bolted. This member is a 16 s.w.g. 
top hat pressing. Its depth increases towards the ends, 
which are welded to the wing valances, each joint being 
reinforced by a vertical triangular gusset plate with a lipped 
edge 

A minor structural function is served by the full-width 
shelf, which is situated immediately behind the 
transverse member just mentioned. The shelf is flanged 
where it is welded to the dash and the rear valances of the 
wings, and it is stepped up along the middle to increase its 
rigidity. Mid-way between the ends of the dash panel, 
above the shelf, is a large hole to accommodate the spit used 
Rotadip priming of the Mini-Minor bodies; the 
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priming of the Austin Seven bodies is done in a slipper-dip 
plant in the Longbridge factory. 

The front sub-assembly is completed by the screen frame 
and scuttle unit, which is welded to the top of the dash panel 
At its rear edge, the scuttle portion has a down- 
turned, U-section stiffening lip, immediately ahead of which 


and wings. 


are the twin outlets for heated air, for demisting. The 
cantrail is a welded-on top hat section, and the pillars are 
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Above left and right: The high torsional stiffness of the body 
structure of the car is derived largely from the rigid design 
of the dash portion and the boxing-in of the rear end by means 
of the seat squab and parcels shelf. Below, left: Each of the 
rear suspension dampers is attached to the top of the wheel 
arch, the inner valance of which is swaged to provide working 
clearance. The battery and spare wheel are recessed into the 
boot floor. Below, right: This view from beneath clearly shows 
the layout of the wing valances of the front sub-assembly. To 
the underside of the toe-board is welded the 16s.w.g. cradle 
bracket to which is bolted the rack unit_of the steering gear 





of approximately channel section; they are subsequently 
boxed-in when the sides are added. 


The lower edge of the toe-board is spot welded to form 
a lap joint with the leading edge of the floor sub-assembly, 
which incorporates the rear wheel arches, heel-board, side 
stowage boxes for oddments, seat pan, squab and boot floor. 
At each side, the main floor pressing slopes upward to form 
a shallow sill, terminating in a vertical flange with an out- 
turned lip. Reinforcement of the floor is provided by a 
swaged longitudinal tunnel and a welded-on transverse 
member of 20 s.w.g. Within the tunnel, which is of semi- 
circular section with a radius of 3} in, are housed the hand- 
brake cables and the exhaust pipe. The cross member is 
attached to the upper side of the floor; it is of top hat section 
measuring 4} in wide x 3} in deep, and carries the seat 
anchorage brackets. To match the slope of the sills, its 
depth tapers at each end. Any tendency to resonance of 
the floor is reduced by a series of longitudinally disposed, 
indented swagings, and the stiffness of the tunnel is 
augmented by several transverse swagings of similar type. 
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The heel-board is flanged where it is welded to the rear 
edge of the floor. It is an 18 s.w.g. pressing and is reinforced 
near each side for the attachment of the leading end of the 
rear sub-frame. Gusset plates connect the ends of the heel- 
board to the wheel arches, which are just to the rear of it. 
Each wheel arch assembly consists of a dome-section arcuate 
portion and an inner valance panel, the two being spot 
welded together. In the valance is a vertical, channel-shape 
swaging that provides clearance round the suspension 
damper, which is attached to the top of the arch structure. 
The arcuate portions of the arches are of 20 s.w.g. steel, but 
18 s.w.g. material is used for the more highly stressed 
valances, and the damper attachment points are reinforced 
by welded-on 16 s.w.g. brackets. 

Each side stowage box forms a link between the wheel 
arch and the B pillar; it is welded to both of these and to 
the heel-board. The box is stiffened by a joggled top edge, 
and it is reinforced by a channel section member that runs 
from the base of the pillar to the heel-board and the wheel 
arch. This member is subsequently concealed by the 
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interior trim of the body. Between the transverse member 
on the floor and the front edge of each box is a pressing of 
L shape, the base of which is welded to the floor to form 
part of the inner face of the sill; the upright of the I 
constitutes a portion of the B pillar. 

A single pressing comprises the seat pan and boot floor 
It is flanged and welded to the wheel arches and the stowage 
boxes, and welded to the heel-board, which it overhangs at 
the front. Adequate rigidity is ensured by a lipped front 
edge, a channel-section support attached to the floor tunnel, 
a transverse step and various indentations. Two of these 
indentations are in the seat pan portion, and the others, 
which are of cupped form to carry the spare wheel and 
battery, are in the boot floor. 

Much of the torsional stiffness at the rear of the body is 
derived from the squab panel. This is a slightly bowed 
pressing, which is flanged and welded to the seat pan, 
immediately ahead of its transverse step, and to the tops 
and sides of the wheel arches; it has a number of vertical 
flutes to reduce resonance. Its ends are also flanged, to 
increase the stiffness, but are attached only to the waist 
rail, not to the body sides. In the middle of the squab 
panel is a large hole in line with and similar to that in the 
dash panel, and serving the same purpose. 

The rear ends of the wheel arches project below the boot 
floor. To these projections, and to the rear edge of the 
floor, is welded the domed, bottom rear pressing; a small 
quadrant-shape panel, which forms an extension of the inner 
valance of the wheel arch, converts each end of this rear 
pressing into a box. The externally flanged joint between 
the boot floor and the bottom panel serves as the attachment 
for the bumper. The boot floor is reinforced, for the sub- 
frame anchorage, at its junction with each wheel arch 

Each side unit of the body consists of 
pressing, to which are added the 
members. As already indicated, its joints to the front and 
floor sub-assemblies and to the rear panel are all of the 
externally flanged type. That to the roof is similar, but this, 
of course, is common practice. 

At the A pillar, the leading edge of the door opening has 
a double-step section; the steps form the two faces for 
welding to flanges on the front sub-assembly. Above the 
waistline, this section comprises part of the screen pillar 
which, when the side is added, is of box section. On the 
lower portion of the pillar, however, the double step of the 
side and the folded edge of the wing valance together form 
an inward-facing channel: after the side is welded in 
position, a closing plate is added to this channel. 


a single main 


various strengthening 


At its lower end, this closing plate is extended rearward 
as far as the cross member, to form the inner panel of the 


Right: Each door embodies a full-length 
stowage box of useful capacity; the frame 
of the door light is of channel section 
and enters the main structure, to which 
it is welded, by about 6in. Far right 
The petrol tank of the passenger-carrying 
vehicles is stowed at the left-hand side 
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sill. It is welded to the floor and to the flanged edge of 
the upper face of the sill, the continuation of which to 
the B pillar is formed by the other L-shape pressing that 
extends forward from the stowage box of the rear sub- 
assembly. The B pillar itself is of box section for most of 
its depth, the box beirig formed partly in the main pressing 
and partly by a closing plate of Z section. Because of the 
convex profile of the body side, the transverse dimension of 
the box below the fairly large, so the longi- 
tudinal dimension ts comparison with that of 
the upper portion 


waistline is 
reduced in 


As already indicated, the upper edges of the sides are 
lipped outward for attachment to the Immediately 
below this lip is a longitudinal strip, the outer edge of which 
projects obliquely downward. ‘The purpose of this strip, 
which was not embodied in earlier production bodies, is to 
deflect water that spills from the 
gutters a top hat section similar 
to that portion of the front 
sub-assembly 
its lower flange is welded to the top of the side pressing, 
immediately below the lip just mentioned The upper flange 
of the cantrail in effect is continuous round the roof 

is not welded to the roof, but forms a channel with it 
[he waist rail of the quarter light is another on-edge top 
hat section; its upper flange is welded to the flanged edge 
of the window opening but the lower one is not attached to 
the side. At its this welded to the 
B pillar 

A single pressing is employed for the rear panel, which 
is pierced for the rear light, boot lid, and the fuel filler neck 
The boot lid opening is peripherally form a 
drainage gutter; below it the panel is reinforced locally to 
take the lid hinges. On each side of the opening is a flat 
portion on which are mounted the rear lamp groups. The 
rear cantrail section is identical with that along the sides 


rool 


from the windows any 


Each cantrail consists of 
headrail 


used on the screen 


his top-hat section stands on edge, and 


which 


leading end, rail ts 


swaged to 


Since the parcels shelf is flanged and welded to the squab 
bulkhead, the panel and the sides, it makes the boot 
into a torsion box. In the shelf is a series of longitudinal, 
depressed flutes that increase its stiffness, and also two holes 
serving as sound outlets for the underslung speaker unit, if 
fitted, of a Ihe lipped front edge of the shelf 
prevents any from falling on to the rear 
seat passengers under heavy braking 


rear 


radio set 
articles carried 
to make 
has an 


panel 
pressing 


There is sufficient bow on the roof 
internal stiffening The 
upturned peripheral lip that seats on the corresponding lips 
on the sides, windscreen frame and rear panel. After the 
in position, the various lips are first tacked 
spot welds, and then the joint is completed 


unnecessary 


roof is put 
together by 
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The relatively deep heel-board and the 
longitudinal tunnel in the floor are both 
clearly visible in this underneath view 
of the van body. At the rear-—ahead of 
the domed, bottom panei—is a transverse 
member, of inverted top hat section, that 
helps to support the load-carrying floor 


by wheel welding. The gutter is initially relatively wide, to 
facilitate the wheel welding, but it is subsequently closed to 
a more aesthetically pleasing width by a rolling process, in 
which a length of steel rod is inserted in the gutter as a 
former. Four drain holes are pierced in the gutter, one near 
each corner of the roof, during the pressing operations on 
the panel. 

The outstanding feature of the doors is the fact that each 
embodies a full-length stowage box of useful width and 


depth. This construction is made possible by the use of 
sliding windows instead of the winding type, and the con- 
struction of the boxes is such that they impart torsional 


stiffness to the doors. A stiffener of Z section is 
welded to the upper edge of each box, which in turn is 
welded to the lower part of the single pressing comprising 
the frame of the door. The sides and bottom of the frame 
have a Z section with a lip on one flange; the unlipped 
flanges are on the periphery and are pinched by the folded- 
over edges of the outer panel. 

Along the top of the door panel, the frame is of L section, 
which is connected to the outer panel by a channel pressing: 
one flange of the channel is welded to the frame and the 
other is pinched by the outer panel. Above the main part 
of the door is the frame for the glass. It is of channel 
section, and, for rigidity, each end of it enters the door 
structure, to which it is spot welded, by about 6in. External 
hinges of streamlined shape are employed, and both the door 
and the A pillar are locally reinforced at the attachment 
points. The methods of reinforcement are shown in detail 
in the reproduced body construction diagram. 

Because of the need for minimal overall length of the 
vehicle, the boot is relatively small, so its effective carrying 
capacity has been increased by the use of a bottom-hinged 
lid, supported by stay cables. This lid is therefore of more 
rigid construction than would be one hinged at the top. 
The domed outer panel of the lid has a flat indentation to 
which the number plate is attached. It is peripherally 
pinched on to the inner, reinforcing pressing, which consists 
of a hollow rectangle and two triangulating members that 
extend from the bottom corners of the rectangle to its upper 
side. This pressing is of top hat section, and each triangu- 
lating member is attached to the indented portion of the 
outer panel by five spot welds. 

The bonnet lid has lipped edges and is stiffened by a 


spot 
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cruciform structure consisting of two pressings of top hat 
section. Only the ends of these members are attached to 
the panel, but not directly: they are welded to joggled 
triangular brackets, which themselves are welded to the lid. 
Felt strips are inserted between the members and the panel. 
Both members are continuous, the cross-over being effected 
by a local reduction in the section depth of each; the two 
are spot welded together at the junction. Each of the 
brackets carrying the hinge arms are welded to one of the 
members and to the rear lip of the panel. Alongside 
the right-hand bracket is the retaining clip for the support 
stay, which is attached to the leading edge of the bonnet. 


Estate car and van bodies 

The front sub-assemblies of these two largely similar 
bodies are identical with that of the car, with one exception 
in the case of the van. This exception concerns the radiator 
grille, which is integral with the front panel, instead of being 
a separate component. Most of the rear sub-assembly is 
common to both the estate car and the van, as are the 
roof, rear doors and basic side pressings, though the van 
sides are not, of course, pierced for windows. The side 
doors are identical on all three vehicles. 

A fundamental difference between the other two bodies 
and that of the car is in their wheelbase which, as was stated 
earlier, is 4 in longer. The increase has been obtained 
merely by lap welding a transverse pressing of that effective 
width to the rear of the main floor panel, and welding the 
heel-board to the rear of the additional pressing. A further 
major change results from the fact that neither of the longer 
bodies has a fixed rear squab panel, while both have large 
rear door apertures, and so a separate rear frame is 
necessary to ensure adequate torsional stiffness. This frame 
consists of a 16 s.w.g. hoop of channel section, on which 
the rear doors are hung. 

Whereas the sides of the car each consist basically of a 
single pressing, each side of the other two bodies is in two 
portions welded together. The front portion includes part 
of the A pillar, the B pillar, and the sil] and cantrail between 
these pillars; to the B pillar is welded the main side panel, 
which runs round the quarters to join the rear frame. A 
transverse member of inverted top hat section bridges the 
upper ends of the B pillar and is separated from the roof 
panel by a layer of felt. The roof has rather more bow than 
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In the van body, each side is reinforced by a vertical member of top 
hat section. The tops of the B pillars are bridged by another top hat 
member, and the rear doors are hung on a channel section frame 


that of the car, because of its greater length. There is no 
cantrail behind the B pillar. 

In the case of the van, each main side panel is stiffened 
by the swaged waistline, by a rectangular channel-section 
indentation—corresponding to the long quarter light of the 
estate car—and by a vertical member of rounded top hat 
section. This member has closed ends and extends from 
just below the roof to about 6in above the load-carrying 
platform. It is attached to the side panel only at its ends; 
a strip of foam rubber separates it from the panel over most 
of its length. On the estate car, the counterparts of these 
members are waist-high webs, welded to the sides and the 
floor, which also serve as supports for the squab of the 
rear seat. 

Because the load-carrying platform of the van is part of 
the permanent structure, the stowage of the spare wheel 
and battery has been transferred from the rear, as in the 
car, to the main floor ahead of the heel-board, the depth of 
which is increased. The platform is well supported. It is 
welded to the top of the heel-board, to the wheel arches and 
to the rear frame; its leading edge, which is in line with 
the B pillars, is stiffened by a box member fabricated from 
two angle section pressings, and is carried on a bracket at 
each side and another in the middle. 

Behind the heel-board, the platform is reinforced by three 
inverted top hat members, one transverse and the others 
longitudinal, welded to its underside. In addition, it sits 
on a transverse member, also of inverted top hat section, 
which bridges the lower rear portions of the wheel arches 
and to which the sub-frame is attached. Finally, the inverted 
domed bottom panel, below the rear doors, is boxed in by a 
valance pressing between its lower edge and the underside 
of the platform. 

On the estate car, the side stowage boxes are retained, and 
their rear ends are welded to the webs ahead of the wheel 
arches, instead of directly to the arches. To carry the front 
edge of the rear seat cushion—#in its normal, unstowed 
position—a transverse inverted-channel member is mounted 
between the boxes, to which it is welded. Sagging of this 
member is prevented by a medial support bracket between 
it and the tunnel portion of the main floor; both ends of the 
bracket are attached by welding. 

The rear end has certain points in common with both 
the car and the van: although the heel-board is the same 
height as that of the car, and the rear floor incorporates 
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similar stowages for the battery and spare wheel, this floor 
has a greater length, similar to that of the van, and is welded 
at its rear edge to the frame hoop. Another point of 
similarity with the van is the boxing-in of the bottom rear 
panel. Because of the presence of the rear seat, the carry- 
ing platform of the estate car is substantially shorter than 
that of the van; since there has to be a means of access to 
the stowages just mentioned, only the surround is part of 
the permanent structure. This surround consists of side 
panels, welded to the wheel arches and supported by brackets 
from the rear floor, and of front and rear rails. The front 
rail is at the top of an extension of the heel-board projecting 
above the rear floor, and that at the back is attached to the 
base of the frame hoop. A } in thick plywood panel fits into 
this surround, which has Z section edges, to form a seating. 
The panel is normally covered by carpeting. 

Following tradition, the ADO 15 estate car has wooden 





A plywood panel normally covers the spare wheel and battery stowage 
of the estate car; the surround is part of the permanent structure 


framing on the body sides, quarters and rear doors. The 
timber employed is ash and the sections are cemented 
together and attached by screws. Although it is a matter of 
opinion whether this framing enhances the appearance of 
the body, it must add to the cost without contributing 
significantly to the structural strength. 

On both the saloon and the estate car, the fuel tank is 
installed on the left side behind the rear wheel arch. 
However, the differences in body form have necessitated 
different tank shapes and capacities—54 gal for the car and 
5} gal for the other vehicle. In the case of the van, to 
avoid obstruction, the tank is stowed under the right-hand 
rear corner of the load-carrying platform; its capacity is 
6 gal. 

Finally, it is worthy of mention that considerable efforts 
have been made to minimize the use of lead for filling 
purposes on the bodies. Filling of this type is, of course, 
expensive in terms both of material and labour, since skilled 
men are necessary to execute it. Except where a surface 
blemish is revealed on inspection, filling is only necessary 
on the roof gutter, above the inclined flange joints at the 
windscreen and quarter pillars. 


Electrical equipment 

A conventional 12 V d.c. electrical system, with positive 
earth, has been adopted for the ADO 15 vehicles. With the 
exception of the sparking plugs, which are of the Champion 
N5 type, all the standard equipment is of Lucas manufac- 
ture. The current is supplied by a type C40 generator, 
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which is situated ahead of the cylinder block. It is belt 
driven from the crankshaft—at 1-6] times engine speed 
in the conventional manner, and has a maximum output of 
22A at 2,200 r.p.m. A type RB.106/2 current-voltage regu- 
lator, mounted on the front of the dash, controls the 
generator output. The SLTW7A battery has a capacity of 
34 A-hr at the 20hr discharge rate; its stowage has already 
been described. 

Relative to the cylinder block, the distributor occupies 
the same position as it does on the Austin-Healey Sprite, 
described in the July and August 1960 issues of Automobile 
Engineer; it therefore projects obliquely forward from the 
front of the block, high enough to be reasonably accessible 
when the bonnet is raised. It has the type designation DM2 
and affords the conventional combined vacuum and centri- 
fugal automatic control of the ignition timing. To minimize 
the length of the high-tension lead to the distributor, the 
LA12 coil is mounted on the top of the clutch bell housing 

The type M35G/1 starter lies behind the crankcase; it 
has a maximum input of 340A. On its pinion are 9 teeth, 
and there are 107 teeth on the flywheel ring. The starter 
switch is a push-button mounted on the floor immediately 
ahead of the driver’s seat. 

Because of the relatively small frontal surface available 
for the installation of lamps, the 6W sidelamp bulbs are 
embodied in the F700 headlamp units, which are conven- 
tionally mounted at the front of the wings. The headlamp 
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bulbs have 50/40 W filaments. At the front, the amber 
flashing type turn indicators are separate, situated below 
the headlamp units, but those at the rear are grouped with 
the rear lamps and reflectors. The lights are controlled by 
a three-position toggle-action switch, housed on a panel in 
the middle of the parcel tray, and by a foot-operated 
dip-switch. 

I'win-blade, self-parking windscreen wipers are installed, 
driven by a type DR2 motor mounted on the dash, and 
controlled by a second toggle-action switch on the panel. 
In the speedometer are incorporated warning lights for the 
ignition, oil pressure and headlamp main beam, whereas 
that for the turn indicators is embodied in the switch lever 
on the steering column. On the standard saloon and the 
van, the only interior light is that provided from two 
windows in the speedometer nacelle. The de luxe saloon 
has the addition of two courtesy lights, one on each side 
of the rear seat, and the estate car has a roof lamp. These 
courtesy lights are controlled by their own switches, not by 
the more usual door-operated type. 

On all three versions of the ADO 15 a Smiths 24kW 
recirculatory heater is available as an optional extra. It is 
installed centrally, immediately under the front parcel tray. 
Another extra is a Smiths Radiomobile radio set; the 
receiver of this is mounted alongside the heater, on the 
passenger’s and the speaker unit is attached to 
the underside of the parcel shelf behind the rear seat. 


side, 


Mover 


Recently Introduced Tractor Unit Designed for a Gross Train Weight of 18 Ton 


T the recent Morris Commercial Vehicle show, in which 
about 170 different vehicles were featured, a new prime 
mover was introduced. It is powered by a B.M.C. six- 
cylinder engine having a bore and stroke of 100 and 120 mm, 
and a swept volume of 5,655 cm*. This engine, which is 
a development of the earlier 5-1 litre direct injection diesel 


unit, is claimed to have a power output of 105 b.h.p. at 
2,400 r.p.m. and a maximum torque of 255 lb-ft at 
1,750 r.p.m. Its compression ratio is 17-7: 1. 


The transmission assembly comprises a Borg and Beck 
13in diameter single-dry-plate clutch used in conjunction 
with an E.N.V. five-speed gearbox having constant mesh 
gears for the third, fourth and top ratios. This gearbox 
gives the following ratios: first, 7-582:1; second, 4-381:1; 
third 2-396:1; fourth, 1-478:1; fifth, 1:1; reverse, 7-510: 1. 
A Hardy Spicer 1510 propeller shaft transmits the drive to 
an Eaton two-speed 16,500 type rear axle, giving ratios of 
6-14:1 and 8-54:1. There is no alternative single-speed 
axle. 

In other respects, the layout is conventional. Cam Gears 
EQ type steering gear, with a ratio of 23-5:1, is employed, 
and the steering wheel is 20in diameter. At both the front 
and the rear, semi-elliptic springs are fitted. Their dimen- 
sions are as follows: front, 45in between eye centres, leaf 
width 2} in; rear, 51 in between eye centres, leaf width 24 in. 
Helper springs are installed at the front, as standard, and 
are optional at the rear. Steel disc wheels carry 8-25—20, 
14-ply tyres or, as an option, 9-00—20 12-ply tyres, and an 
8-stud fixing arrangement has been adopted. 

The principal dimensions are: wheelbase, 8 ft; track, 
front, 5ft 103 in; rear, 5ft 841n; overall length, without 
trailer attachments, 14ft 414 in; overall width, over front 
wings, 7 ft 5in; and overall height, laden, 7 ft ll} in. The 
height in the laden condition, as measured between the 
frame and the ground, is 2 ft 94 in, and the turning circle is 
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approximately 35 ft diameter. It is estimated that the kerb 
weight of the vehicle without the coupling gear is 3 ton 1 cwt. 

Girling hydraulic brakes of the two-leading-shoe type are 
employed. On the front axle, the drums are 16 in diameter 
and at the rear they are 15} in diameter. The total friction 
irea is 480 in A mechanically operated handbrake control, 
of course, operates on the rear wheels, and the footbrake 
system includes a vacuum servo. The pressed steel channel 
section frame has four cross members, and the dimensions 
of the side members are 9} in deep X 3 in wide X } in thick. 


The Morris forward-control prime mover has a 5,655 cm® diesel engine 











Selwood Orbital Engine 


A Prototype |2-Cylinder Two-Stroke Rotary Power Unit of Unusually Compact Design 


“INCE progressive designers have always been dissatisfied 

with the orthodox reciprocating piston engine, owing to 
its fundamental shortcomings, their attention has inevitably 
been directed towards power units in which all motion is 
rotary. The fact that no such engine has yet become a 
commercial success in the automotive field is an indication 
of the magnitude of the problems associated with it. Gas 
turbines, for all their remarkable progress in aircraft and 
industrial applications, remain, in the opinion of many, a 
basically unsuitable unit for the smaller types of car. That 
promising newcomer, the N.S.U-Wankel engine—described 
in the May 1960 issue of Automobile Engineer—is now said 
to be approaching the production stage, but quite a lot of 
development work remains to be done. 

In this context, the announcement early in May of the 
prototype Selwood orbital engine, as it is called, aroused 
considerable interest. This 12-cylinder two-stroke power 
unit, which has been built by William R. Selwood Ltd, of 
Chandler’s Ford, Southampton, is of ingenious design, and 
its first public demonstration was attended by a large number 
of engineers representing automotive, agricultural, aircraft 
and industrial interests. Because of Selwood’s limited manu- 
facturing facilities, only one engine has so far been built; 
at the time of writing, it had been run for over 300 hours, 
under various conditions of load, and no replacements of 





This diagrammatic view of the Selwood orbital engine, as seen in 
longitudinal section, shows the part-toroidal form of the cylinders 
and the inclination of the axis of the spider on which the pistons 
are carried. The arrows indicate the gas flow through the engine 


any kind—not even sparking plugs—had been required. The 
chief advantages claimed for the design are exceptionally 
good balance, very smooth torque characteristics, low 
mechanical stresses and friction losses, and unusually 
compact dimensions and low weight in relation to the swept 
volume 

In effect, the basis of the Selwood engine is a kinematic 
inversion of the swash-plate system, which, of course, is now 
commonly employed in hydraulic pumps and motors. 
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Consequently, the cylinders and piston assembly revolve 
round a stationary shaft; the output shaft forms an extension 
of the cylinder casing. Although, obviously, the pistons 
must reciprocate within their cylinders, this reciprocation 
is only relative, not actual—because they simply orbit about 
an axis set at an angle reiative to the axis of rotation of the 
cylinder block—so the high inertia forces of the conven- 
tional engine are avoided. The absence of connecting rods 
—and their attendant side thrust of the pistons on the 
cylinder walls — makes the primary contribution to the low 
frictional h.p. of the unit. 

Once the principle of operation is understood, the 
mechanical design of the engine follows logically. To impart 
the Yesired orbital motion to the pistons, they are mounted 
on a spider assembly, the axis of which is inclined at an 
angle to that of the stationary shaft, as mentioned in the 
previous paragraph; the point of intersection of these two 
axes is at the geometric centre of the unit. In describing 
their circular orbit, the pistons therefore execute harmonic 
reciprocatory motion in relation to the cylinders. 

It will be apparent that the stroke of the pistons is a 
function of the angle of inclination of their orbital plane. 
Because the perpendicular distance from the orbit to the 
shaft axis decreases progressively from the mid-stroke 
position towards the extremes of the stroke, the cylinders 
are part-toroids, the axis of each being on a plane also con- 
taining the shaft axis. The intersection point of the axes 
of the shaft and the spider is, of course, the centre from 
which the arcuate axes of the part-toroids are struck. 

In the prototype engine, the twelve cylinders have a bore 
of 17 in and are arranged in two circular banks of six, with 
the spider between them: the cylinders of each bank are 
equally spaced round the shaft, and their axes are continua- 
tions of those of their counterparts in the other bank. It 
was originally intended that the two cylinder blocks should 
be stainless steel forgings, but so long a delivery period was 
quoted that, to speed up the construction, it was decided to 
machine these components from solid mild steel. Coaxiality 
of the two is ensured by spigoting them together; the spigot, 
which is within the circle of cylinders, is not continuous 
because of the need for working clearance over the arms of 
the spider. Dowels provide circumferential location. Cool- 
ing fins are machined round the cylinder blocks, which are 
secured together by a clamping ring of the split type. This 
ring is omitted in the accompanying half-tone illustration, to 
reveal some of the working parts. 

The combustion chambers are embodied in the two 
aluminium cylinder heads, each of which has the form of 
a truncated cone and seats in a corresponding conical recess 
in the blocks. A ring of six socket-head bolts secures each 
cylinder head, into which the sparking plugs are screwed 
axially. It has been found that the face areas of the joint 
are sufficient to ensure gas tightness without the use of 
gaskets or any other means of sealing. 

Two taper roller bearings, one housed in each cylinder 
block, carry the rotating block assembly on the stationary 
shaft, which extends through a bore in one of the cylinder 
head units. At the other end of the engine unit is the 
output shaft, which is flanged and bolted to the block. The 
engine is mounted, very simply, by means of an external 
support for the stationary shaft and a housing for a heavy- 
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duty ball bearing on the output shaft. Because diagonally 
opposite cylinders fire simultaneously, no provision has to be 
made to resist heavy end thrust, though the arrangement 
does result in a rocking couple. 

On the stationary shaft, mid-way between the taper roller 
bearings, is mounted a fixed sleeve, the periphery of which 
is machined in such a way that its axis is inclined 11} deg 
relative to that of its bore: this, of course, is the orbit angle 
of the spider. Pressed on to the sleeve are the inner races 
of the spider bearings, which are of the angular-contact ball 


The prototype Selwood power unit partially 
dismantied. Each piston consists of three 
components, and is mounted, by a ball-joint, 
on a gudgeon pin clamped at its ends to 
the tips of adjacent arms of the spider 
Six sparking plugs are screwed axially 
into each of the aluminium cylinder heads, 
which have conical seatings in the blocks 


type, mounted in opposition. The outer races are pressed 
into the bore of the spider which, in this 
machined from 45 ton steel bar. In production, a 
forging would, of course, be used. 

The tips of the spider arms are bridged by six members 
equivalent to gudgeon pins, each of which consists of a steel 
rod with wedge-shape ends. On the rod, mid-way between 
its ends, is an integral spherical portion that forms part of 
the ball-joint mounting of the piston. The adjacent ends 
of each pair of gudgeon pins are located on and clamped to 
the tip of the appropriate arm by a cap secured by a socket- 
head bolt; by virtue of the use of wedge ends to the gudgeon 
pins, no angular machining of the caps is necessary 

Manufacture of the six double-ended pistons is simplified 
by making each in three parts: the two identical end 
portions, which carry the rings, are spigoted and bolted to 
the intermediate portion containing the ball joint. The 
piston material is RR59 light alloy, chosen because of its 
combination of good bearing properties and high strength 
at elevated temperatures; each piston assembly weighs about 
$ lb. It will be appreciated that the distance between 
adjacent pistons, measured along their orbital path, varies 
continuously round that orbit. This variation is accommo- 
dated by allowing four of the ball-joint sleeves to float axially 
in the pistons. The other two sleeves, those of a pair of 
pistons situated mutually at 180 deg on the spider assembly, 
are fixed in their housings, to provide basic circumferential 
location between the spider and the casing. Measured along 
the curved cylinder axis, the full stroke of the pistons is 

4 in. 

Following normal two-stroke practice, the piston rings are 
pegged, to prevent their ends from catching in the ports 
and, for this application, to ensure that they bed properly 
to the curved bores. In theory, of course, the rings should 
be of part-toroidal form, but it was felt that, if they were 
narrow, this complication was unnecessary in view of the 


instance, 1S 


steel 
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very small curvature involved. Consequently, standard rings 
are employed, and have proved entirely satisfactory. As 
will be from one of the illustrations, deflectors have 
been added to the pistons, to improve the gas control. 


seen 


Induction and exhaust arrangements 

Because the volume of the spider chamber is constant, a 
Wade blower is used to provide the small positive induc- 
tion pressure necessary for effective scavenging. The 
blower is belt driven from the output shaft, the drive having 





Higher induction pressures are 
tried in the near future: for this reason, the com- 
pression ratio is only 3:1. The engine is run on a 16:1 
petroil mixture, the proportion of oil having been deliberately 
set higher than was thought necessary, to avoid any possi- 
bility of under-lubrication. Examination of the moving 
parts after a run indicated that it should be practicable to 
reduce the oil supply by up to 50 per cent. 

The blower draws mixture from an S.U. horizontal 
carburettor with a lin diameter throttle barrel. From the 
blower, a pipe leads to the exposed end of the stationary 
shaft, which is hollow and of larger diameter than the solid 
portion that is within the engine. The diameter is reduced 
at a shoulder, adjacent to the outer end-face of the cylinder 
head; there is a running seal between the shoulder and a 
spigot extending from the head. Ports in the shoulder 
enable the gas to pass from the hollow part of the shaft to 
the annular space between the solid portion and the bore 
of the head. From this space the mixture enters the spider 
chamber through ports in the end wall of the cylinder block. 

Both the inlet and the exhaust ports in the cylinders are of 
the conventional, piston controlled type: the inlet ports, 
of course, communicate with the spider chamber, and the 
exhaust ports are in the periphery of the casing. Although 
the gas flow is thus assisted by centrifugal force, the effect 
is likely to be appreciable only at relatively high engine 
speeds. So far, no development work has been done on the 
size, shape and timing of the ports, factors that of course 
profoundly affect the performance of two-stroke engines. 

At present, the exhaust ports discharge directly into the 
atmosphere, a separate extractor fan and ducting being used 
to remove the gases from the test shop. However, an 
ingenious exhaust system has been evolved and will shortly 
be fitted. This consists of a static collector ring, with seals 
bearing lightly on the casing, an extractor fan revolving 
with the casing, and a masking or control member. The 


a speed-up ratio of 34:1. 


to be 


219 








last-mentioned member does not revolve but can be rotated 
through a small angle round the casing, over which, in 
prototype form, it has a clearance of 0-010in. Its function 
is to mask the exhaust ports beyond the point at which they 
are uncovered by the piston. Since the angular delay can 
be varied at will, the use of basic timing that is suitable for 
high-speed conditions need not result in excessive mixture 
loss into the exhaust system at low speeds. With fixed port 
timing and high boost pressures, this loss would be severe. 


Ignition system 

Because the complete engine rotates, it has been possible 
to dispense with the conventional distributor. The six-lobe 
cam of a twin contact-breaker unit is driven through 1:1 
gearing from the output shaft; each half of the unit serves 
its own 12 V coil and one set of six sparking plugs. From 
each coil the high-tension lead is taken to an electrode 
carried in. an insulated block, mounted on one of the engine 
bearers, adjacent to the cylinder head. The usual terminal 
nuts of the plugs are replaced by mushroom-shape caps. 

As the engine revolves, these caps pass successively over 
the face of the electrode, as the contact-breaker points open, 
and so pick up the current. There is a small clearance 
between the caps and the electrode; in terms of the perfor- 
mance of the ignition system, this clearance is not critical 
over quite a wide range, but it is set at about 0-015 in. 
Owing to the large surface areas involved, there were no 
appreciable signs of erosion after the 300 hours’ running. 


Technical appraisal 

From the design viewpoint, the Selwood engine is 
undoubtedly very interesting, but it is by no means easy at 
the present stage of development to assess its practical 
possibilities as a prime mover. On the credit side is the 
appeal of compact dimensions and good balance. The 
prototype is only about 105 in diameter and 9in long over 
the casing, and its present swept volume of 715 cm? could, 
according to Selwood, be increased to 1,000 or even 
1,100 cm’ without enlarging the casing. Without the blower, 
the unit weighs 601b, and it is estimated that, with a free 
choice of materials, this figure could be brought down to 
about 45lb. It follows that, if the engine can produce 
about 30 b.h.p/litre—a modest figure for a modern auto- 
motive engine—a power: weight ratio substantially better 
than 0-5 b.h.p/Ib could be achieved. 

Up to the present, however, no power or torque figures 
have been divulged, so it is not possible to judge whether 
the output quoted is within the unit’s capabilities. It would 
be surprising, however, if a net output anywhere near that 
level has yet been obtained: not only has the blower to 
overcome the resistance of a decidedly long and tortuous 
induction tract, but the compression ratio—as has already 
been stated—is very low, and the engine has not so far been 
run at over 3,500 r.p.m. though designed for a maximum of 
10,000 r.p.m. These remarks apply, of course, to the proto- 
type layout: the manufacturers state that, for the production 
version of the engine, they are developing a much improved 
induction system, in which the distance between the 
carburettor and the power unit is reduced, the inlet tract 
straightened and the Roots type blower obviated. 

The engine is certainly very well balanced, because of 
the symmetrical arrangement and the elimination of the 
normal primary and secondary reciprocating inertia forces; 
to judge by the smooth running of the prototype, the rocking 
couple caused by the diagonally opposed explosions is not of 
a significant magnitude. Nevertheless, because of the 
advances made in engine mounting technology, near-perfect 
balance is no longer a major design objective in the case of 
an automotive engine, though it is desirable in, for example, 
an application where a portable type of power unit is needed. 


220 


If the claim for low friction losses is to be substantiated, 
it is obviously necessary for the pistons to be held clear of 
the bores, in a radial plane, under all conditions of operation. 
Any radial thrust in the region of the hot exhaust ports 
would, of course, be particularly undesirable. The main- 
tenance of the correct operating clearance is dependent on 
both mechanical and thermal considerations. At high speeds, 
the centrifugal force acting on the piston assemblies could 
be sufficient to apply a large bending moment to the gudgeon 
pins and to cause them to deflect. However, the designers 
state that their calculations show that, in fact, there will be 
no serious difficulties in this respect. 

In addition, the thermal expansion rates of the cylinder 
casing and the spider will not necessarily balance each other, 
and any discrepancy here will be an addition to the 
differential expansion between the bores and the pistons. 
There is also the likelihood of some departure of the bores 
from the true part-toroidal form, owing to the non-uniform 
heating of the casing. In spite of the absence of connecting 
rods, each firing impulse must impart some side thrust on 
the piston in order to cause the engine to revolve. It is 
therefore noteworthy that, over the range of speeds and 
loads so far investigated, orthodox piston clearances in the 
radial plane from the shaft axis have been found satisfactory, 
so there has been no appreciable slap, due to the side thrust, 
and hence no need of oval-turning the pistons 

This situation may well change, however, when serious 
attempts are made to increase the power output. The first 
step in this direction will probably be to raise the boost 
pressure, and this will in turn raise the temperature of the 
exhaust ports, thereby increasing the tendency towards 
unbalanced expansion. Only by prolonged bench testing, 
under a wide variety of conditions, will it be possible to 
determine whether the thermal problems can be solved. 

Engineers who have studied the swash-plate type of power 
unit will be aware that, in general, it gives a lower 
mechanical efficiency than does the conventional layout. 
This is, of course, due to the fact that only a small com- 
ponent of the piston thrust can apply an actual turning 
moment; the rest of the thrust merely produces end loading 
in the system. The useful component is proportional to 
the cosine of the angle between the direction of thrust and 
that of rotation of the driven member. Since in the proto- 
type Selwood engine this angle has a maximum value of 
784 deg, the efficiency with which piston thrust is converted 
into torque is likely to be lower than that provided by the 
equivalent engine of conventional layout. If the pistons do 
operate under their designed conditions of clearance, this 
disadvantage should be partially offset by the reduced 
friction. 

It is understood that, when more work has been done on 
evaluating the present two-stroke version, a four-stroke unit 
will be evolved. Use of the four-stroke cycle would, of 
course, make a supercharger unnecessary, and it should 
raise the thermal efficiency, but there might be difficulty in 
getting the mixture into the cylinders at the output end of 
the engine. The valves would presumably be actuated by 
cam rings driven at the appropriate speed. 

There can be no doubt that it is more expensive to 
machine the bores of cylinders with part-toroidal than with 
straight axes. Nevertheless, modern methods make them 
entirely feasible, and the same can be said of the pistons. 
In other respects, it would appear that, in its present form, 
the engine should be straightforward and relatively inexpen- 
sive to manufacture. It is almost axiomatic, however, that 
the severity of the development problems increases with the 
degree of unorthodoxy of a design. Consequently, the next 
stages of intensive development work are likely to be more 
than usually critical in determining the ultimate success or 
failure of this remarkable and unconventional power unit. 
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Citroen Ami 6 


New Small Car, with a 22 b.h.p. Power Unit, 


Introduced by a Famous French Company 


OR some time it has been known that the French 

Citroén company was developing a new small car that 
would have a livelier performance and greater accommoda 
tion than the remarkable but now rather antiquated 2CV 
model. The newcomer, which is designated Ami 6, was 
actually announced at the end of April, too late for reference 
to be made to it in our May issue. It has a 602 cm*® 
horizontally opposed, air cooled twin-cylinder engine driving 
the front wheels, a suspension system of the inter-acting 
type similar to that of the 2CV, and a handsome and 
spacious four-door, four-seat saloon body. In common with 
other Citroén models, the car has an unusually long wheel 
base, for this class of car, a feature that no doubt contributes 
to the good riding qualities claamed by the makers 

The engine has cylinder dimensions of 74 x 70mm 
bears a marked resemblance to the 2CV unit. Its features 
include aluminium cylinder heads with part-spherical com- 
bustion chambers and pushrod operated valves. To permit 
the use of one-piece connecting rods the crankshaft is of the 
built-up type, the crankpins being a shrink fit in the webs 
The compression ratio is 7-4:1, as against the 7-0:1 of the 
2CV engine. Cooling air is supplied by a _ crankshaft- 
mounted fan, which is a nylon moulding and has eight 
blades; pressed steel ducting distributes the air to the 
cylinder barrels and heads. A Solex 30PB1 carburettor feeds 
into an exhaust heated riser, from which two induction pipes 
lead to the cylinder heads. 

Whereas the inlet passages of the 2CV unit were of 
diameter to restrict the engine speed for maximum power! 
to 3,800 r.p.m, the new unit has been designed to breathe 
more freely, with the result that the peak of its power curve 
occurs at 5,000 r.p.m. 2 


and 


small 


The maximum gross b.h.p. of 22 is 
83 per cent greater than that of the 2CV, though the swept 
volume is only 42 per cent larger. A maximum torque of 
29-6 lb-ft at 2,800 r.p.m. is quoted; since the corresponding 
value for the smaller engine is 17-4 lb-ft at 2,500 r.p.m, the 
increase is 70 per cent—a really worthwhile amount 

The maximum b.m.e.p. of the new engine is 121 lb/in 
Though this is only a moderate figure, it is 20 per 
higher than the 101 Ib/in* given by the 2CV power unit 
An indication of the relative abilities of the two engines to 
sustain a high cruising speed in adverse conditions of wind 
or gradient is given by comparing the torques at maximum 
power: these are 23-1 and 16-6 lb-ft respectively, so the 
margin in favour of the larger model is 39 per cent 

In general, the layout of the transmission follows that of 
the earlier vehicle, the main difference being that the all- 
indirect four-speed gearbox has synchromesh on all forward 
gears instead of on the upper three only. The gearbox ratios 
are: fourth, 1-32:1; third, 1-92:1; second, 2-90:1; first and 
reverse, 5-62:1. By the use of a double cardan type of 
universal joint at each end of each drive shaft to the front 
wheels, a constant velocity obtained 
Unsprung weight is reduced by mounting the front brakes 
inboard of the drive shafts; the drums are transversely finned 
for cooling. 

A detailed description of the inter-acting 
system and its inertia type dampers is hardly necessary, 
because these have been fully covered by previous articles 
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An unusual feature of the Ami 6 is the use of rectangular headlamps 


in Automobile Engineer—in the July 1953, May 1954 and 
January 1957 sufficient to mention here that 
each wheel is carried on a tubular arm—leading in the case 
wf the front wheels and trailing at the rear—and that the 
rms on each side are connected by tension rods to a 
spring unit floating on its mounting under the 
By means of this arrangement, the vertical movement 
of one wheel is resisted by the other on the same side. In 
addition to the inertia damping unit at each wheel, there 
ire friction dampers at the pivots of the arms. The wheels 
ire fitted with 125 x 380 mm Michelin X tyres 

As in the case of the Citroén ID and DS cars, there is a 
rigid platform type of chassis. For ease of repair, the body 
is built up from a number of separate and unstressed sub- 
departure from the company’s previous 
practice in body construction is marked by the use of 
material for the relatively flat panel; this 
better thermal insulation than a steel 


issues. It is 


two 
common 
floor 


assemblies A 


~1 
plastics 


roof 
material should give 
panel, as well as being lighter 

Though the body styling is decidedly modern, it has the 
individuality that come to be expected of Citroén 
vehicles. The rear light is flat and has a rearward rake 
reminiscent of the Ford Anglia layout—and the leaning-back 
motif is extended to the B pillars, which have a pronounced 
rake from just below the waistline; consequently, the wide 
doors are basically of lozenge shape rather than rectangular. 
By virtue of shallow door sills, entering and leaving the 
vehicle are easy, and there is adequate head and leg room; 
both the front and rear seats are of the bench type. Ample 
luggage accommodation has been obtained by stowing the 
spare wheel in the engine compartment; presumably the 
company is satisfied that the adverse effect of relatively high 
temperatures and an oily atmosphere on the life of the tyre 
significant 

Another styling characteristic of the car is the use of 
rectangular headlamps, made specially by the Cibié 
company. These lamps have what is described as a triple 
reflector system, which is claimed to provide a beam of 
good intensity and depth, equivalent to that produced by 
conventional lamps of a size that would be difficult to house 
on a small car. As in the 2CV model, the driver can adjust 
the headlamp beam setting by means of a mechanical linkage 
Included in the equipment of the Ami 6 is a_ heater 
installation, with provision for demisting and de-icing. 

The major dimensions of the car are as follows: wheel- 
base, 7 ft 10} in; front track 4ft lj in; rear track 4ft Oin; 
overall length, 12 ft 8s in; overall width, 4 ft 11{ in; overall 
height, 4ft 105in; ground clearance, 6in; turning circle, 
36 ft; dry weight, approximately 12 cwt. A maximum speed 
in the region of 65 m.p.h. and a fuel consumption in the 
region of 43 to 51 m.p.g. are quoted by the manufacturers 
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NEW BRITISH CAR 


Summary of the Noteworthy Features of a Recently Introduced Vehicle 


HEN the current Ford Anglia car was introduced in 
1959, there was considerable speculation as to the 
reason for the adoption of a stroke: bore ratio as low as 
0-598:1 in the 997 cm’ power unit. Since it is generally 
agreed that, in the case of a car engine of normal type, other 
factors have a greater influence than the stroke: bore ratio 
on the characteristics, it seemed likely that the object was 
to permit a subsequent increase of the swept volume by 
lengthening the stroke. This assessment has been proved 
correct by the introduction last month of the Consul Classic 
315 saloon, which has a 1,340 cm* engine, based on the 
smaller unit and having a number of common components, 
including the cylinder block casting. 

In essence, the Classic 315— otherwise known as the 
Ford model 109E—is a medium-size 4 to 5 seat saloon, 
available with two or four doors; its appearance is charac- 
terized by a remarkably large, boot, a backward-raked rear 
light—as on the Anglia—and Lucas paired headlamps. The 
car is only the second in normal production in Britain to 
embody this improved headlamp equipment. Moreover, it 
is the first British quantity-produced family saloon of less 
than 14 litres to be fitted with disc type front brakes. 

No alteration has been made to the bore of 80-96 mm, 
but the stroke has been increased from 48-41 mm _ to 
65-07 mm; and, at 0-803:1, the stroke:bore ratio is still 
lower than average. To avoid the need of a deeper block, 
the connecting rods have been shortened from 4-612 in to 
4-284 in between centres, so the ratio of their length to the 
stroke has been reduced from the relatively high 2-42:1 of 
the Anglia unit to 1-67:1. Since the partially hollow cast 
iron crankshaft of the Anglia has proved entirely satisfactory, 
even for Formula Junior racing, it is not surprising that the 
new component is of similar design and has the same 
journal diameters. In consequence of the last fact, the main 
and big-end bearing shells of the two engines are inter- 
changeable. 

On account of the scale effect, the standard compression 
ratio of 8-5:1 is slightly lower than that of the smaller 
engine, which is 8-9:1. Because the pistons are common to 
both units, the correct clearance volume on the larger engine 
has been obtained by the use of a new cylinder head casting 
with deeper bath tub type combustion chambers, which 
again are fully machined. Also common are the valves and 


CONSUL CLASSIC 315 


springs, but the camshaft of the the Classic 315 engine has 
a higher lift and modified timing to provide adequate 
breathing at high r.p.m. In place of the Solex 30 ZIC-2 
carburettor of the 997 cm unit, a Zenith 32VN instrument 
is fitted; since in each case the type number indicates the 
choke diameter in millimetres, the increase in choke area is 
relatively small. 

It is interesting to compare the various performance 
figures with those of the 997 cm? version. The increase of 
344 per cent in the swept volume has been accompanied 
by rises of 384 per cent in the maximum net power output 
and 40 per cent in the net torque: maximum power occurs 
at much the same speed in each case, but the speed at 
maximum torque of the larger engine is the lower by 
200 r.p.m. Evidence of the development work carried out 
is given by the increase in the maximum net b.m.e.p. from 
131 to 136-5 Ilb/in*. 

Other comparative figures for the two engines are as 
follows, those of the 1,340 cm® unit being quoted first in 
every case. Ratio of maximum torque:torque at maximum 
b.h.p, 1-28:1 and 1-29:1; ratio of speed at maximum 
torque:speed at maximum power, 0-51:1 and 0-54:1; 
b.h.p/litre, 40-3 and 39-1; b.h.p/in* of piston area, 1-69 and 
1-22; b.h.p./lb of engine dry weight, 0-225 and 0-178; 
b.h.p/ton of vehicle kerb weight, 59-8 and 53-8. In the 
last instance, the weight of the two-door version of the 
Classic 315 is taken, because the Anglia has a body of that 
type, and so the comparison is direct. 

Although the diameter of the clutch, 7} in, is the same as 


Left 
Consul 


The low and falling bonnet line of the 
Classic 315 affords excellent 
vision ahead. This view shows the four- 
door version. Above: As on the Anglia 
105E car, the rear light is flat and has 
a rearward rake; a capacity of 21 ft* is 
quoted for the boot, in which the spare 
wheel stands vertically behind one arch 
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on the Anglia, stronger springs are employed, and the 
withdrawal mechanism has been modified to minimize the 
pedal effort. The gearbox is common to both cars, as is the 
hypoid bevel final-drive unit. However, the half-shafts and 
the tubular portions of the axle casing are longer because 
of the 3-7 in wider rear track of the Classic 315. In addition, 
the new car is fitted with 5-60—13 in tyres, as against the 
5:20 in section of those of the Anglia, so the road speed 
per 1,000 r.p.m. has risen from 16-09 to 16-47 r.p.m. in top 
gear. 

As on all Ford cars manufactured in Europe, MacPherson 
front suspension is employed; however, all the major com- 
ponents differ from those of the other vehicles concerned 
Mention should perhaps be made that the development of 
this suspension system has been marked by a trend towards 
greater lateral inclination of the telescopic struts. On the 
original Consul and Zephyr Mark 1 models, the range of 
inward inclination of the struts, which of 
with suspension movement, was from 2j to 4 deg, and it 
was increased to 3} to 5 deg on the 100E models and 3 to 
44 deg on the Mark 2 cars; on the current Anglia, or 105E, 
a further increase to 43 to 6} deg was made, and on the 
new vehicle the range is 6} to 7} deg. Not only does the 
greater inclination reduce the offset of the king-pin 
from the centre of the tyre contact patch—thus reducing 
steering effort—but it also permits a slightly lower bonnet 
level for a given length of strut. 

An orthodox rear suspension layout has been adopted. It 
is understood that the possibility of independent 
suspension was thoroughly investigated during the design 
and development stages of the car. The decision in favour 
of the live axle system was made on the grounds that superior 
characteristics of ride and stability could be obtained only 
by introducing a commercially unacceptable degree of 
elaboration. In addition to the normal bump stops, the 
suspension incorporates rubber snubber blocks, mounted on 
the underside of the body structure, one immediately above 
each spring and towards its front end. The main function 
of these snubbers is to limit wind-up of the axle, but they 
also provide an increase in the effective spring rate at 
bump deflections. For the rear suspension, the spring rate, 
periodicity, roll centre height and roll stiffness are respec 
tively 98-5 Ib/in, 80 c/min, 9-13in and 128 lb-ft/deg; the 
corresponding figures for the front suspension are 86 Ib/in 
measured at the wheel, 74 c/min, 4-01 in and 266 |b-ft/deg 
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In the braking system of the three larger models, which is 
generally similar to that of the Classic 
is provided. However, the lower weight of the new vehicle 
makes servo assistance unnecessary. A swept area of 218 in 
ton kerb weight is provided by the brakes, which are of 
Girling manufacture. In the case of the front units, 
the pads are of the hydrostatic self-adjusting type, and the 
inboard surfaces of the discs are shrouded, to exclude water 
and road dirt and thus equalize the rate of wear on the 
two pads. 


315, a vacuum servo 


disc 


In its general construction, the unitary body shell follows 
well-established Ford practice Although the boot is 
relatively shallow, it has a capacity of no less than 21 ft*; 
its exceptional length, of 464 in, permits the spare wheel to 
be stowed vertically at the extreme left-hand side, behind 
the rear wheel arch. Because the full capacity of a 
is, in general, rarely used, it may be questioned whether the 
additional weight and overhang involved are 
Nevertheless, there is no doubt that a really spacious con- 
tainer is nowadays regarded as a desirable feature, especially 
in export markets. 

The Classic 315 has a broader and lower appearance than 
the other British Fords, and its main dimensions are given 
in the accompanying table. For comparison with the Anglia, 
the ratios of wheelbase: overall length, wheelbase: track and 
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track: overall width are given below for the two cars, those 
of the being quoted first. The figures are, 
respectively, 0-58:1 and 0-589:1, 2-0:1 and 1-97:1, and 


0-76:1 and 0-802:1, so the 


newer car 


variations are small 


ICATION DATA 





Engine Rear Asymmetrical semi-elliptc 
leaf springs, with Armstrong lever 


type damper 


V urnt 


Steering 
Type Burman recir 


iu latung-ball 
arto 15-85 
Turning circle 34 ft 
Turns from h 


Brakes 


Front Girling hydraulic disc type 
with 9}in diameter discs; total 
swept area, 98 4 in’ 

Rear Girling hydraulic drum type, 
with 9in diameter drums and 
1? in wide shoes; total swept area, 
99 in*. Mechamecal actuation by 
handbrake 

Dastribution 
front 66 per cent 
rear 44 per cent 


{ braking effort 


Wheels and Tyres 


Wheel type 


diameter 
wrhox | Pressed steel lisc, 
mest nm se 1d, third and f rt witt four-stud attachment and 
1 ral 4in wide rims 
Tyres 5.60—13 in tubeless 
Pressures, normally laden 
front 221 , 
rear 24 


Dimensions 
Whee e Bt 
Overall les 
Overa ' 
Overall height 4 
(sround 
Front 
Kert 
Suspension tw : 
i Single tra er witt four-door 2,080 It 
front, 50:5 per cent 
rear, 49°5 per cent 
front, 50-7 per cent 
rear, 49:3 per cent 





Adhesive for BonnetjLid 


[ TSING an adhesive formulated from synthetic rubbers, the 


Ford Motor Co, U.S.A, have joined together the outer 
panel and inner reinforcing sections of a bonnet lid. Because 
of the size of this assembly, the width of which is 
almost six feet, it is necessary to reinforce the outer panel 
with an inner panel 


large 


ver its entire area, otherwise fluttering 
the bonnet would occur at high speeds 

Advantages claimed for the use of the adhesive are that 
the weight of the whole assembly is reduced, the process 
can be rapidly effected automatically and it helps in respect 
of damping. The adhesive used, EC-2150, is made from 
synthetic rubber by the Minnesota Mining Co. It 
specified that the adhesive must be capable of sticking to 
oily metal and then, after a short period of air drying, with- 
standing the cleaning and bonderizing processes that are 
applied to the assembly. Curing of the adhesive has to take 
place, without any possibility of embrittlement, during the 
normal paint baking process. Throughout the life of the 
car, the properties of the adhesive have to be maintained in 
all climates, from the coldest to the warmest. In addition, 
it has to be flexible enough to withstand the vibration caused 
by the engine and by slamming the lid. At the plant, the 
adhesive is applied to both sheet metal parts; then the panels 
are placed together and the edges of the bonnet assembly 
welded. The maximum strength, of approximately 80 Ib/in?, 
of the adhesive is developed in the paint-drying ovens 
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Testing of Clutches to Destruction 


Left: A 2 litre automotive engine and 
gearbox are used as the prime mover; 
the drive is turned through a right 
angle by a spiral bevel unit. Below: 
The vertical shaft assembly is belt 
driven and carries the test specimen 
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Burst Chamber for High-Speed Tests, Designed and 


Installed by Automotive Products Group 


OR many years, an essential part of the research and 

development activities of the Automotive Products 
Group’s central engineering department has been the carry- 
ing out of centrifugal bursting tests, particularly on Borg 
and Beck clutches. Some time ago, however, it became 
apparent that the available facilities were becoming 
inadequate: the larger types of clutch could not be accom- 
modated in the existing burst chamber, and the rotational 
speed of smaller units was limited to 12,000 r.p.m. A new 
chamber has, therefore, been installed in one of the bays 
of the group’s recently erected test house at the Leamington 
Spa factory. 

This chamber was designed in the research department 
and built and installed by the experimental department. It 
can accommodate test assemblies of up to 2 ft diameter and 
weighing up to about 200 lb. The maximum rotational 
speed is 20,000 r.p.m, which should be sufficiently high to 
meet all requirements for many years to come. Initial 
proving runs were carried out during 1960, and the chamber 
is now in regular use. As can be imagined, numerous 
problems had to be overcome at the design stage, not the 
least of which was that of providing adequately for the 
safety of the operators. For this reason, the chamber itself 
is sunk below floor level, and the instruments and controls 
are situated in a separate room. 

One of the accompanying illustrations shows the general 
layout of the installation. The actual test equipment consists 
of two groups, the power unit and the belt-driven vertical 
shaft assembly. It is housed in a portion of the bay 
measuring about 21 ft long x 114 ft wide x 11 ft mean 
height; the roof is slightly sloping. To keep the noise to a 
reasonable level, the walls are lined with pegboard on top of 
a layer of acoustically dead material. [Electric heater 
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elements of the tubular type are installed along the bottom 
of the walls, so that the ambient temperature can be con- 
trolled. When a test unit is to be fitted or removed, the 
vertical shaft assembly is lifted clear of the pit, by means of 
a 20 cwt hoist, and is lowered on to a wheeled stand. Removal 
of the assembly in this way also facilitates maintenance of 
the pit, whenever this work is necessary. 


Power unit 

The prime mover is a well known four-cylinder auto- 
motive petrol engine of just over 2 litres swept volume. It 
it installed complete with its standard clutch and three-speed 
gearbox, and a battery is provided for starting. A petrol 
engine and gearbox were chosen for the duty rather than an 
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electric motor because they represented the cheapest means 
of obtaining an infinite variation of speed, over the desired 
range, together with a variable torque output. 

Since no cooling draught is provided, and there is the 
possibility of the occasional prolonged test run, the radiator 
and coolant capacity are larger than in the case of the 
car installation. A 20 gal fuel tank is mounted in the shop 
and is replenished as necessary directly from the bulk 
storage tank for the test house. The exhaust gases are led 
from the manifold through a 3 in bore pipe to an expansion 
chamber, and thence into the central exhaust system. 

A short propeller shaft connects the output shaft of the 
gearbox to a Croft 1:1 spiral bevel gear unit, which turns 
the drive from the horizontal to the vertical. To avoid the 
need of great precision in the alignment of the two 
assemblies the propeller shaft embodies two universal joints 
of the needle roller bearing type, and a splined, sliding 
coupling. Bolted to the flanged end of the input shaft of 
the gear unit is a Lockheed 11 in diameter disc brake, of the 
type fitted to the Austin A.99 and Wolseley 6/99 cars, which 
is used only if an emergency demands the immediate 
stopping of the plant. 

Long-term reliability of the Croft gear unit is ensured 
by pressure lubrication of the gears. Oil is sprayed at the 
meshing faces of the teeth by means of an external oil pump 
driven by a small electric motor. Mounted on the output 
shaft of the unit is the 11jin diameter pulley for the flat 
belt that drives the vertical shaft assembly. The pulley is 
crowned, to minimize any tendency of the belt to run off 
owing to the horizontal layout of the drive. 

The engine and auxiliary equipment are mounted on a 
sub-frame built from channel section joists. In turn, the 
sub-frame is carried on slide rails on the fixed bed of the 
unit, on which it can be moved longitudinally by means of 
a rack-and-pinion winding mechanism. This mechanism 
can be locked in any position, and it enables the tension of 
the driving belt to be adjusted. The belt of the drive, 
which has a step-up ratio of 5:1, is of Mintex manufacture 
and is made of silk; its length, width and thickness are 
respectively 12 ft, 3in and 4in. According to the makers, 
it should have a minimum initial tension of 500 1b for output 
shaft speeds of up to 15,000 r.p.m. 


Vertical shaft assembly 

In view of the high speeds and heavy belt pull involved, 
two obvious essentials of this assembly are adequacy of the 
bearings and careful balancing of the rotating parts. At 
an early stage in the design phase, it was felt that both 
these requirements would best be met by dividing the unit 
into upper and lower portions, an arrangement that would 
also facilitate installation. Each portion consists basically 
of a shaft running in bearings mounted in a fabricated steel 
housing; the upper shaft is driven by the belt and the lower 
one carries the test specimen. Sandwiched between the 
two sub-assemblies is the circular steel plate that forms the 
lid of the burst chamber. This plate has a diameter of 4 ft 
and is 14 in thick. 

The main element of the upper housing is a thick-wall 
steel tube. At its lower end is a male spigot that fits into 
the bore of a base flange, to which it is welded; the joint is 
braced by three triangular gusset plates. Clearance for the 
driving belt is provided by cutting away part of the housing 
wall. The upper shaft, which is hollow throughout its 
length and is made of En.100 steel, embodies the 23 in 
diameter crowned pulley for the belt. It is carried in two 
Ransome and Marles angular-contact ball bearings of 45 mm 
bore, mounted in opposition in the housing, one above and 
one below the pulley. Since these bearings are positively 
lubricated, as will be explained later, an oil seal is installed 
above and below each. End float is avoided by spring 
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loading the shaft downward: for this purpose, six helical 
springs are employed, each of which exerts a thrust of 35 Ib. 
The springs are situated in the bolted-on top cover of the 
housing, above the upper bearing, and their load is applied 
to a flanged sleeve that surrounds the top oil seal and bears 
on the outer race of the bearing. 

The shaft of the lower sub-assembly is En.100 
steel; it is hollow over most of its length, but its upper end 

which is of reduced diameter—is solid. On the portion of 
smaller diameter are machined splines that are a sliding fit 
in similar splines in the bore of the upper shaft. Since this 
sub-assembly is directly subjected to the weight of the test 
unit, and the stresses imposed by it, the shaft runs in three 
bearings, which again are of the axial-contact type. Two 
of the bearings have a bore of 50mm and are mounted in 
tandem, near the bottom of the shaft, while the third, which 
has a 45mm bore, is installed in opposition near the top of 
the shaft. In this instance there are only two oil seals, one 
at the top and the other at the bottom of the sub-assembly. 
Again, the shaft is spring loaded downward, this time by 
nine springs each giving the same thrust as those already 
mentioned. The installation of the springs is similar to that 
of the other set, but they bear on a thrust washer immediately 
above the upper bearing. On the lower end of the shaft is 
mounted a flanged half-coupling, which clamps the inner 
races of the lower bearings against a shoulder 

There are welded-on flanges at the top and bottom of the 
thick-wall tubular housing for the bearings; the flanges are 
bridged by four equally spaced, radially disposed gusset 


also of 


plates, which are welded to the tube as well as to the flanges. 


Right: A shear neck is 
installed between the 
clutch and the flange 
on the bottom of the 
drive shaft; there is 
a gravity oil feed to 
the bearings of both 
portions of the shaft 
Below: The container 
for the oil supplied 
to the bearings can be 
seen above the casing 
of the shaft assembly 
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The depth and diameter of the burst pit are both 5 ft. Within 
the pit can be seen the timber facing, which 1s 10 in thick, 
and the octagonal steel! sleeve that is installed to protect the 
timber from damage should no metallurgical examination of 
the components be required after the completion of a test run 








—, General arrangement of the installation 
oO As a safety measure, the instruments and 
[t controls are situated in a separate room, 
adjacent to the test shop. The cover of 

the pit, which is a part of the vertical 

shaft assembly, is very rigidly supported 


vy A engine and gearbox; B spiral bevel gear unit; 
C disc brake; D driving belt; E hand wheel for 
belt tensioning; vertical shaft assembly; 
G test specimen ; Ht burst pit; J access chamber 
K 20 cwt hoist; L contro! and instrument panel 
+> sx 


The adjacent flanges of the 
upper and lower housings both 
have a male spigot that fits 
into a hole bored in the lid plate 
of the pit; the assembly is held 
together by six in diameter 
bolts passing through the flanges 
and the plate. It should be 
pointed out that the bottom 
flange of the lower housing is 
not structural but forms part of the protection of the 
lubrication system against flying fragments; this protection 
is completed by a } in thick steel cylinder that fits between 
the flange and the lid plate. 

The lubrication system for the bearings is very simple 
Oil is contained in a 1 gal tank, which is mounted on a 
pedestal bolted to the lid plate. From this tank it is fed 
under gravity to the upper side of each bearing. After 
passing through the bearings, the oil is returned to the tank 
by means of an S.U. electric pump of the type used for fuel 
feed purposes on motor vehicles 

To minimize the risk of damage to the shaft assembly, 
should excessive out-of-balance forces develop during a test, 
the test specimen is not mounted directly on the end of the 
lower shaft. Instead, it is attached to a shear neck, which 
in turn is bolted to the flange at the bottom of the shaft 
Spigots are used to ensure coaxiality between the shaft, the 
shear neck and the test specimen. The shafts were, of 
course, very carefully balanced dynamically before assembly, 
and great care was taken to ensure accurate alignment of all 
the bearings. In addition, the shear necks are made to 
close tolerances and before a clutch is installed for test, its 
balance is checked, using the shear neck as a datum. It is 
a tribute to the accuracy of manufacture that no rebalancing 
of a standard clutch has yet been found necessary in the 
test house. 

When the new burst chamber was first put into service, 
considerable difficulty was experienced in accelerating large- 
diameter clutches, owing to their high air drag in the confined 
space of the pit. This problem was solved in an ingenious 
yet simple way: the clutch in enclosed in a domed steel 
cover, which is bolted to the stationary base flange of the 
lower bearing housing; then, before the test run is started, 
the air is evacuated from within the cover, to a depression of 
26 to 28in Hg. This reduction in pressure has been found 
sufficient to enable even the largest clutches to be readily 
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accelerated. Since the covers, clearly, are expendable, they 
are not made to high standards of precision, except in 
respect of the mounting flange, to ensure a good seal. A 
secondary advantage of this method of enclosure has been a 
marked reduction in the noise experienced during running. 


Layout of burst pit 

Both the diameter and the depth of the burst pit are 5 ft. 
The pit is lined with mild steel plate 4 in thick, over which 
is a 10in thick sheathing of timber; the timber is used to 
avoid unnecessary damage to components flung off when the 
specimen bursts. This timber is actually that of old railway 
sleepers, and it is fitted in short sections to facilitate 
replacement. 

Considerable tearing of the timber can occur during a 
burst and, because frequent replacement would prove 
relatively costly, a steel sleeve is fitted within the sheathing 
for any tests in which no subsequent metallurgical examina- 
tion of the ejected fragments is required. This 
made of 14in thick mild steel plate and, for simplicity of 
fabrication, is of octagonal form. It is lowered into the pit 
by means of the hoist, and is fixed in position by wooden 
wedges. 

The seating for the lid plate of the vertical shaft assembly 
is embedded in the concrete of the pit, just below floor level 
It consists of a thick steel annulus—of considerably larger 
overall diameter than the pit—to the periphery of which is 
welded a flange ring. Flexing of the seating is resisted by 
radially disposed, triangular gusset plates, which are welded 
to both the flange and the annulus, above and below. The 
lid plate is secured to the annulus by twelve jin bolts 

Adjoining the burst pit is an access chamber, entered 
through a manhole in the floor. This chamber enables any 
minor adjustments to be readily made to the test assembly 
after the lid plate has been bolted down. Without access 
from beneath, the amount of work involved in making such 
adjustments would clearly be considerable. 


sleeve is 


Controls and instrumentation 

An accompanying illustration shows the general layout 
of the control and instrument panel in the room adjacent to 
the test shop. At the bottom of the panel are the control 
levers for the engine throttle, clutch, gear selection and dis« 
brake. The throttle, clutch and brake are actuated by means 
of conventional hydraulic systems comprising master and 
slave cylinders, and the appropriate piping. Gear selection, 
on the other hand, is effected pneumatically, only second 
and top ratios being used: it has been found that an ample 
speed range of the vertical shaft can be obtained without 
recourse to the lowest ratio, with a resultant simplificatian 
of the control system. 

The rotational speed of the vertical shaft is accurately 
shown on an electronic tachometer, the largest instrument 
on the panel. This tachometer can be operated over either 
of two speed ranges—from 0 to 10,000 r.p.m. and from 
0 to 20,000 r.p.m. A refinement that will be embodied in 
due course is a device that will cause the needle to be held 
at the maximum speed reached during a test, that is, the 
speed at which failure occurred and the throttle was shut 
To the left of the tachometer are two vibration amplitude 
meters, one for horizontal and the other for vertical vibra- 
tions. They are connected to pick-ups on the shaft 
assembly, and below them are grouped their switches, 
calibration controls and indicator lamps, all of which are 
labelled to indicate their functions. 

Because of the heavy duty to which the vertical shaft 
bearings are subjected, it was thought advisable to record 
their temperatures, though, in fact, no overheating has so 
far occurred. Each bearing assembly is, therefore, fitted 
with a standard thermocouple, and the temperatures are 
shown on four galvanometers fitted to the upper right-hand 
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All the controls and instruments are mounted on a single panel; the 


instrument is an electronic tachometer Gear selection is 
pneumatically, but the other controls have hydraulic actuation 


largest 


effected 


section of the panel. Also mounted on the panel are the 
starter button and gauges recording oil pressure and engine 
water temperature. It is worthy of mention that the com- 
pany’s research staff constructed the electronic equipment 
of the installation, except for the actual tachometer, and that, 
for safety, all electrical equipment is of the flame-proof type 


Anti-Theft Devices and Slide Rules 


IN THE May issue of “Which?”, there are articles reporting 
on investigations into the value and effectiveness of a selection 
of 29 slide rules and 13 different anti-theft devices for motor 
vehicles. In the the anti-theft devices, the testers 
were the Vice-chairman of the Road Haulage Association’s 
Vehicle and two ex-police driving 
instructors rules were submitted to wear tests 
“Which?” is the publica- 
Ltd, 14 Buckingham 


case ol 
Security Committee 
The 
months’ normal use 
Association 


slide 
and to three 
tion of the Consumers’ 


London, W.C.2 


Street, 


Computer Exhibition 


INFORMATION has been received that the 1961 Elec- 
tronic Computer Exhibition will take place from the 3rd to 
the 12th October, in the National Hall at Olympia, London 
\ number of advances has been made since the 
previous exhibition in 1958, so there should be much to 
interest present and potential users of this type of equip- 
ment. The exhibition is organized jointly by the Office 
Appliance and Business Equipment Trade Association and 
Engineering Association 


major 


the Electronic 


Upholstery Foam 


4 NEW polyether foam for use in seat cushions has been 
introduced by Aeropreen Products Ltd, Lindsay Avenue, 
High Wycombe, Bucks. It has the designation AOP22 and 
is a quick-recovery material that combines a low density 
26 kg/m*®—with a compression set of less than 10 per cent. 
The manufacturers consider a higher set than this to render 
1 foamed plastics material unsuitable for use in cushions, 
reduction of the dimensions in service soon 
causes the become a loose fit, with consequent 
creasing and poor appearance. Further information on the 
AOP22 foam can be obtained from the manufacturers. 


because the 
cover to 
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Cleaning Intricately 


Cored Castings 


Leyland Motors Ltd. Develop Molten Caustic Soda 


Plant for De-sanding Diesel Engine Cylinder Heads 


T the Farington Foundries of Leyland Motors Ltd, a 

supplementary cleaning process for diesel engine cylin- 
der heads has recently been introduced. This process 
ensures that the relatively intricate and largely inaccessible 
internal passages of the casting are completely freed from 
residues of core sand. In such castings, even with the 
application of modern coremaking techniques and compre- 
hensive vibrating, washing, and shot-blasting routines, it was 
hitherto not possible to guarantee the complete dislodgment 
and removal of entrapped sand. 

This problem has been overcome satisfactorily and 
economically by immersing the castings in a bath of molten 
caustic soda. The plant was designed and built by Leyland 
Motors engineering departments working in close collabora- 
tion with Imperial Chemical Industries Ltd. and Thermic 
Ltd. Use was made of data obtained from trials conducted 
on a pilot plant set up at the Alkali Division of I.C.I. Ltd, 
at Norwich. 

Because of the nature of the process it was decided to 
house the plant in a separate building adjoining the castings 
processing section of the foundry. This relative isolation 
permitted the unimpeded application of the necessary safety 
measures and thus ensured the provision of the best possible 
working conditions for the plant operators. Sited con- 
veniently adjacent to the fettling bay, and alongside the 
normal flow path of the castings, the processing plant is 


divided into four, sequenced sections. These stages are for 
the preheating, caustic soda immersion, draining and cooling 
and, finally, cold quenching and hot rinsing of the castings. 
The overall cycle time for the castings in each stage is 
30 min. Following shot-blasting and rough cleaning opera- 
tions, the castings are loaded into stout wire mesh baskets 
and transferred to the preheating oven where they are heated 
for 25 min and reach a temperature of 130-150 deg C. 


The caustic bath 

The purpose of the preheating operation is threefold. It 
is to ensure that the castings are completely dry, to reduce 
the thermal shock to the castings in the caustic bath, and to 
relieve the thermal load on the caustic bath. 

After preheating, the basket of castings is picked up by 
one of two overhead monorail-mounted hoists, carried 
through screening doors, and lowered into the molten 
caustic bath. The tank is fabricated of mild steel, 1 in thick, 
and holds 3-5 ton of caustic soda. Heating is indirect, by 
means of gas burners. Castings remain in the bath for 
25 min at a nominal temperature of 500 deg C, and are then 
lifted and allowed to drain over the bath for 3 min. For a 
further period of 20 min the basket of castings is deposited 
on an adjacent drain table, the hoist being disengaged and 
returned ready to pick up the next basket. During this 
time the castings lose heat, cooling down to approximately 


Molten Caustic Soda Casting De-sanding Plant 


A preheating oven 
E cold-quench tank 


F hot rinse tank 








B molten caustic soda bath 
G jib crane 


D drain table 


} exhoust far 


C safety screen 


H air-curtain fan 
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Withdrawing a basket of cylinder head castings from the preheating 
oven on the roller track, for transfer to the molten caustic bath 


250-280 deg C and thereby lessening the thermal shock 
the castings in the next stage, the cold-quench 

There is a continuous flow of water through the cold- 
quench tank, and the basket is twice lowered into the water 
to rinse out the internal passages of the castings as thoroughly 
as possible. A feature of the tank is that it is deep enough 
for the basket to be admitted and the tank lid closed before 
the basket is lowered further for immersion. After 10 min 
the basket of castings is lifted out and transferred to a hot- 
rinse tank where the washing is completed by a further 
immersion for 15 min. The basket is again raised and 
lowered in order to rinse out the interiors of the castings 
A small flow of fresh water is maintained through the hot 
tank and the temperature is held at 80 deg C, which is high 
enough for the castings to be self-drying after their final 
removal from the tank. 

To facilitate sludge removal, two trays are provided in 
the bottom of the caustic soda tank. These are lifted out at 
the end of each shift, carrying much of the sludge with 
them. The remainder of the sludge is removed by means 
of a long-handled scoop. With the type of work being 
treated, the loss of caustic soda due to the drag-out and also 
the sludge removal amounts to an average of 44lb per ton 
of work processed. This is made up regularly by 
additions of flake caustic. 


loss 


Safety precautions 

Special attention was given to the design of the fume- 
extraction system to ensure good working conditions in the 
area. Powerful extractors are fitted over the caustic soda 
bath and over the cold-quench tank. In addition, a curtain 
of fresh air is blown over the top of the caustic tank to 
provide better ventilation control. The caustic tank, 
draining table, and cold-quench tank are all completely 
screened as a precaution against splashing of the caustic, and 
the operator manipulates the charges from outside the 
safety screen. 

Baskets of castings gain access to and egress from 
the screened section through double swing doors. The floor 
of the drain area inside the screen and the working area 
outside the screen is covered by metal gratings to allow 
splashed liquids to drain away to a sump and also to 
facilitate cleaning. Overflows from the cold-quench and 
hot-rinse tanks are also collected in the sump. After the 
sludge has been separated out, the effluent is not strongly 
caustic and is accepted in the normal sewage system. 

In designing the plant, every possible precaution has been 


Automobile Engineer, Fune 1961 





A basket of castings being lowered into the screened caustic bath 
In normal operation the enclosure door at the right is closed 


taken to reduce to the minimum the hazards which exist 
when dealing with caustic soda. The operator must always 
wear goggles and a protective helmet against the unlikely 
event of splashes coming out of the screened area. If entry 
into this area is necessary for the de-sludging operation or 
other tasks, special protective clothing and a helmet with a 
worn. As a further precaution, buffered 
phosphate solution is readily available at convenient points 
in the plant; in eye-wash bottles for immediate use and as 
a bulk supply to flood any affected part of the person 
Operators have instructed how to give immediate 
first aid on the spot in the unlikely event of a mishap and 
strictly briefed in the need at all times to observe reasonable 
routine precautions 

In particular, they are 


hood must be 


been 


urged to avoid acquiring an easy 
familiarity with the material. Printed warning 
notices are posted at various points in the plant to serve 
as constant reminders to observe the safety regulations 


caustic 


Immersion of the castings in the hot-rinse tank. The cold-quench 
tank to the left is screened to shield the operator from splashes 
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New Plant and Tools 


Recent Interesting Developments in Production Equipment 


ECENTLY announced by Black & Decker Ltd, of Har- 

mondsworth, Middlesex, is a pistol-grip electric drill that 
incorporates a series of power cells and therefore can be used 
independently of mains power supplies. This revolutionary 
development in the sphere of portable tools will be of less 
importance to the production engineer than to the mainten- 
ance engineer, since the portable tools employed on modern 
production lines are not required to be used any great 
distance from convenient sources of power. A limitation is 
that the power cells, at this stage of development, have to be 
recharged after approximately 75 holes of } in diameter have 
been drilled, and recharging takes five hours. For mainten- 
ance and repair purposes, however, particularly where 
extreme mobility is demanded, a self-contained portable 
drilling machine can be of tremendous value. 

A light alloy die-casting encloses the motor, and the butt 
is formed of plastics material. The machine, which weighs 
only 41b, is designed for one-handed use, and is similar 
in size to conventional pistol-grip drilling machines. Since 
the power cells can be recharged 400 times, a life equivalent 
to the drilling of 30,000 holes is forecast, after which the 
cells have to be renewed. 

Recharging is a simple process, and is done by connecting 
the machine to a conventional source of electric power for a 
period of either five or ten hours, according to preference. 


This vertical, three-spindle boring machine, for crankshaft and camshaft 
bearing housings in cylinder blocks, has a stroke of 48 in and occupies 
considerably less floor space than would a more conventional machine 


(Foote-Burt Co.) 











Power cells inside the body of this portable drilling machine are 
recharged from an electrical mains supply without being removed 


(Black & Decker Ltd 


The shelf-life after recharging is said to be three months. 
No details can yet be given of either the motor or the power 
cells in the machine, which will go into production later 
this year. 


Long stroke vertical boring machine 

A machine for the in-line finish boring of crankshaft and 
camshaft bearing housings in cylinder blocks is being manu- 
factured by the Foote-Burt Company, Cleveland, Ohio, 
U.S.A. It has a 48in stroke and is arranged for vertical 
operation, so that a considerable saving in floor space is 
afforded by comparison with that required for a conventional 
horizontal machine. 

At the beginning of a work cycle, the block is fed into 
a fixture in the work area which is then tipped up, so that 
the axes of the holes to be bored are appropriately aligned. 
Prior to the start of the cutting operation, the boring bars 
descend rapidly until pilot guides register with the holes to 
be bored; rotation of the bars does not begin until the 
cutting tools have begun to enter the holes, otherwise the 
long, slender shafts would whip if not restrained. A time 
switch ensures that the spindles attain their full cutting 
speed before the downward feed begins. 

At the end of the cycle, the tools retract and the block, 
in its fixture, is indexed forward, to be replaced by the next 
one. A production rate of 15 blocks per hour at 80 per cent 
efficiency, and an accuracy of +0-0005in in diameter over 
the whole 48 in of travel are claimed for this machine, which 
has an overall height of 18 ft. Power is supplied by a 5 h.p. 
motor, and the head is counterweighted to ensure positive 
tool retraction in the event of hydraulic power failure. 


Electronic grinding indicator 

Frequently, the operator of a surface or spindle-grinder 
has to rely on his hearing to tell him when the grindstone is 
making first contact with the workpiece, but in many work- 
shops the high noise-level can make this an unreliable 
method. In such cases, and when the nature of the work 
makes it impossible to go by normal visual indications, an 
artificial means of indicating contact is extremely useful. 
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An electronic indicator for this purpose is being marketed 
by B. O. Morris Ltd, Morrisflex Works, Briton Road, 
Coventry. It consists of an electrostrictive transducer which 
receives signals from a pick-up placed near the workpiece 
and translates them into easily understood patterns on a 
cathode ray tube, which the operator can watch while he is 
adjusting the settings of his grinding machine. This device 
is especially useful in three different circumstances: where 
remote indication is required; where no spark is visible; 
and where a very high degree of precision is essential. Other 
applications for this indicator are: in the detection of 
eccentricity ; in conditions where work has had to be tempor- 
arily removed from a machine; and in indicating where work 
is tending to spring, giving a lighter cut than desired 

The pick-up detects the vibration caused by contact 
between the wheel and the workpiece. It is attached to the 
machine, by either a magnet or a fixture, on to which it 
can be screwed, close to the source of vibration but not 
close to any misleading source of vibrations such as chattering 
gears, worn bearings or intermittently contacting surfaces 
For example, where work is supported between centres the 
best position for the pick-up is on the tailstock, and in the 
case of a surface grinder it should be on the table, close to 
the workpiece. The box containing the cathode ray tube is 
mounted on the machine, in a position such that the operator 
can view it comfortably while he is setting his machining 
controls. 

On the screen, the operator sees an inverted vee, which is 
faint and flickering when the grinding wheel is not contacting 
the workpiece, but which becomes bright and steady as soon 
as contact is made. When the arms of the vee lengthen and 
shorten rhythmically, it indicates eccentricity or springing 
of the workpiece, and when traces flicker between the ends 
of the arms, it means that a heavy cut, or excessive peripheral 
speed, is creating multiple frequencies. Among the controls 
of the indicator is one for eliminating unwanted high fre- 
quency vibrations on the screen. The equipment is designed 
primarily to operate at 240 V and 50 c/sec, but provision is 
made for its use with any supply voltage between 200 and 250 


Simultaneous tapping and deburring 

Almost invariably, the burr which stands proud of a surface 
in which a tapped hole has been made has to be either 
removed or allowed for in some way. The tapped hole 
itself can, of course, be chamfered or slightly counterbored, 


Affixed to the tailstock of this spindle-grinding machine is a magnetic 
pick-up, bottom right, which transmits signals to a cathode ray tube, 
seen at top right, when the grinding wheel first contacts the workpiece 


(B. O. Morris itd.) 
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Thin plates and discs can be quite heavily mochined on this magnetic 
huck, which has narrow longitudinal! pole divisions of the work face 


Magco Ltd.) 


— 


The arrow points to the cutting edge of the Burr-Bit, which chamfers 
the’ rough’ edge of a tapped hole while the tap is being withdrawn 
(B.S.A. Sma 





Tools Led 


or the hole in a mating face can be so treated, in order to 
avoid a faulty joint between the two components. In either 
case, an operation in addition to tapping has to be carried out. 

With the B.S.A. Burr-Bit it is possible to tap and chamfer 
a hole in one operation, thereby occasioning a reduction in 
time, floor space and operation cost required, as compared 
with conventional systems. As shown in the illustration, 
the Burr-Bit consists of three parts: a collar that is fixed to 
the shank of the tap by a small set-screw; a coil compression 
spring; anda bit blade. This blade is a ring shape chamfering 
tool with inward projections that register with the flutes of 
the tap; on the axial extensions of these projections are the 
chamfer-cutting edges, which, by virtue of their positions 
in the flutes, extend inside the core diameter of the thread. 

The cutting edges are the trailing edges of the projections 
when the tap is descending, and do not, therefore, come into 
operation until the tap is withdrawn. During the descent 
of the tap, then, the blade idles around the edge of the hole, 
and simultaneously rides up the tap, thereby compressing 
the coil spring which imparts the downward thrust on the 
blade while the tap is reversed. It will be seen that the 
chamfering action cannot cause burring as the tap is auto- 
matically clearing the threads at this stage. 

Burr-Bits are supplied to fit standard taps in the range 
6 B.A. to }in diameter, and are available with either two 
or three projections, to suit the number of flutes in the tap. 
The manufacturers, B.S.A. Small Tools Ltd, Montgomery 
Street, Birmingham 11, claim that by this method of cham- 
fering it is possible to remove the burr with the minimum 
of chamfer, so that the largest practicable amount of thread 
is left, which, of course, is especially important where the 
material is thin. By adjusting the height of the collar on the 
tap, it is possible to vary the compression of the spring, and 
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therefore the amount of metal removed. The tapping of 
deep holes is facilitated by the fitting of a double conical 
spring in place of the standard spring, and may, in some 
instances, call for the flutes to be extended by grinding. 


Forming the ends of tubes 

Now included in the range marketed by Funditor Ltd, 
3 Woodbridge Street, London, E.C.1, are machines for 
performing various operations on the end of tubes. These 
machines are designed for the rapid production forming of 
beads, flares, flanges, threads, expansions and reductions of 
diameter, double lap flares and flanges and combinations of 
these shapes. Two types of machine are included: in the 
first, the forming tools have a sliding motion, and in the 
other, a rotary motion is employed to roll or spin the various 
shapes at, or near to, the ends of tubes. With both types, the 
tube is firmly clamped in 2 horizontal attitude while forming 
is taking place. 

The range of machines is such that operations can be 
performed on tubing from 4 in to 6in diameter. Some are 
pneumatically operated, some hydraulically, and some 
mechanically; the smaller ones are bench mounted, the larger 
ones floor mounted. 

In the illustration is the No. 6 machine for bench mount- 
ing. It is pneumatically operated, and accommodates } in 
to lin diameter tube. This machine has a double sliding 
action, and is used for forming beads, single flares, double 
flares, flanges, and changes of diameter. It has a foot- 
operated control, as standard, depression of the pedal 
causing the clamp block to grip the tube. When the tube 
has been gripped, the forming tool advances, the tube is 
formed, the tool retracts and, finally, the clamp is released. 
Up to 1,000 operations per hour are possible with this unit 
which, when operated by air at 100 lb/in*, imparts clamping 
and working loads of 7,800 lb each. The stroke of the clamp 
block is jin, and that of the forming tool 2in. A space 
34 in long X 24 in wide X 32 in high is required for the 
machine, which has a weight of approximately 800 Ib. 


Above, right: Some examples of the wide range of shapes which can 
be rapidly produced at or near the ends of tubes by forming machines 


Below: This machine is a pneumatically operated one, for bench 


mounting. Tubes in the range 4 in to 1 in can be accommodated on it 
(Funditor Ltd.) 





In addition to this wide range of standard machines, 
special purpose ones can be supplied to suit particular 
applications. All are characterized by rapid action and ease 
of tool changing, and some are completely automatic in 
operation. An indexing tool-holder can be added to most, 
so that two forming operations can be done for only one 
handling operation. One of the automatic machines has 
two work stations, and provision for magazine loading, and 
a production rate of 300 pieces per hour is claimed. 


Magnetic chucks 

Recently, the wide range of magnetic chucks and acces- 
sories that is produced by the Binder Magnete Co, of 
Germany, was introduced into British markets through the 
agency of Magco Ltd, Lake Works, Portchester, Hants. 
The range is loosely divided into four groups: fixed chucks 
for mounting directly to worktables; chucks with swivelling 





or adjustable movement; adaptor blocks; general accessories. 

Rectangular chucks in the first group are in sizes up to 
59 in x 19-7 in, and circular chucks in diameters up to 40 in. 
Different types of magnetic pole arrangements are incor- 
porated in these chucks, according to the direction and 
weight of the cutting operation, and it is claimed that new 
developments in this respect have made it possible for much 
heavier cuts to be undertaken than were previously possible 
on components held by magnetic chucks. In the group of 
rectangular chucks there are three types of pole face: 
standard transverse pole; widely spaced longitudinal pole; 
narrowly spaced longitudinal pole. 

The standard transverse arrangement is suitable for 
holding work of medium size, particularly if the component 
spans a centre pole and thus has two air gaps influencing 
the magnetic pull. For certain sizes, an edge-to-edge trans- 
verse pole division can be supplied, so that work can be held 
to the edge of the chuck or even on the side of it, for 
squaring up. Transverse disposition of the poles is desirable 
when heavy longitudinal cuts are to be taken. 

Widely spaced longitudinal pole chucks each 
central pole and two outer poles, and are suitable for heavy 
work subjected to rotary machining operations. Narrowly 
spaced pole chucks are more suitable for small items 
uniformly distributed over the whole width; such items may 
be difficult to hold by any means other than magnetism, and 
milling and other relatively heavy machining operations can 
be carried out. In the group of circular chucks there are 
three types of pole arrangement: star, concentric, and 
parallel. 

The swivelling chucks are in sizes up to 20in x 8 in, and 
the chuck block, which is not clamped but grips the work- 
table by its own magnetism, is in one size only, 6-3 in x 2-9 in. 
Laminated adaptor blocks and plates are employed. They 
do not have an electrical supply of their own, but rest on 
chucks in order to afford support to components of complex 
shape. Among the accessories there are pole reversing 
switches, demagnetizers, and brush gears and slip ring units 
for application to lathes using magnetic chucks. All chucks 
are wound for standard voltages of 24, 110 and 220 d.c, and 
rectifiers are supplied by the manufacturers, as required. 


have a 
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Fig. 1. One of the bar shearing machines, 
viewed from the delivery end. The lengths 
sheared are held within close limits and 
are checked automatically by their weight 


Bearing Race Production 
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By T. A. JAGEN* 


Races for Tapered Roller Bearings Cold Forged in Pairs at a Rapid Rate 


‘%O called chipless machining, involving cold flow of steel, 
usually with little or no scrap loss, is gaining slowly in 
importance because of the economies realized. Among 
major developments of this type is a method used by the 
Hyatt Bearing Division, General Motors plant in Clark, 
N.J, for the production of taper roller bearing races. One 
inner and one outer race are produced from each billet 
sheared from AISI No. 8620 steel bar stock, largely by cold 
forging in presses. 
Hitherto, Hyatt made all races of this type from much 
more expensive steel tubing of the same analysis, the 





* Director of Production Engineering, Hyatt Bearings Division, Genera 


Motors, Clark, New Jersey, United States of America 
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primary machining being done in bar type automatics. With 
this method of production, the proportion of metal machined 
away was relatively high. A major aim in developing the 
new method was the avoidance of this loss and, at the same 
time, reduction in cost by employing bar stock. Scrap is 
not eliminated but is greatly reduced because only light 
machining cuts are needed after forging. Most of the 
metal formerly converted into chips is saved by flowing 
metal into races the dimensions of which are quite close to 
finished size and shape. A small slug sheared to form a 
hole in the bottom of the inner race is the only scrap in 
forging. Although the number of operations required is 
greater than those needed with tubing, the extra processing 
is so highly mechanized that the increased labour costs are 
considerably less than the other savings realized. At present, 
only sizes produced in large quantities are made by the 
new method. This is because tooling and change-over 
costs for forging are high and long runs are necessary with 
forging set-ups if acceptable economy is to be attained. 
One outer and one inner race is made initially in a single 
piece, which, in the late stages of forging, is sheared to 
produce two separate races. This method involves the use 
of heavy presses but, as a pair of races results, the overall 
economy obtained is good 

Processing starts with the cutting of the billets from hot 
rolled bars, some of which are 1jin diameter. The bars 
are fed to shears, Fig. 1, automatically from inclined bar 
racks: each, after being fed to a stop, is clamped before 
each shearing operation. The cuts are made at a rate of 
about 35/min. Since the control of the weight of the billets 
is important, their lengths are held to close limits. An 
automatic weighing system is used, and chutes leading from 
the shear have gates that trip to discharge billets outside 


preformed slug; 3 upset slug; 4 extrusion; $ upset nose; 6 scrap; 7 nosed 
usion sheored into two seporate races; 8 outer race coined: 9 inner race formed 
10 inner and outer races machined ; 11 the finished inner and outer roces 


Fig. 2. The billet and processed workpieces, sectioned to show the 
successive stages of production, and numbered in the sequence of 
operations; a pair of finished races is also included in the group 
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Fig. 3. This magazine-fed press| noses, pierces and separates each 
forging into inner and outer races. Each is ejected into a separate 
chute and the slug into a third chute whence it is removed as scrap 


weight limits and, in particular, the bar ends. Of the latter, 
those that are over-length are salvaged and the short ones 
scrapped. 

In Fig. 2 are shown the forged parts, sectioned, after 
successive press operations and also two races after machin- 
ing and grinding. All presses are continuously fed auto- 
matically with one piece at a time from magazines. 
Discharge to the mechanized handling system also is 
automatic. 

In the first press, each billet—1 in Fig. 2—is fed on end 
by a slide from a track magazine, and is struck twice in 
successive positions. The first blow squares the piece to 
shape 2, and the second produces the biscuit or pancake, 3, 
suitable for cupping in the second press. In the latter, only 


cupping to shape 4, by backward extrusion, is done. Its die 
is fed by a slide that drops each cup into a conveyor. The 
third press, Figs. 3, 4 and 5, has three functions: first, a 


nosing strike produces the cup 5; the second blow, in 
another impression, pierces out the bottom slug, 6; and then 
the cup is sheared into two pieces, one the outer and the 
other the inner race, both marked 7 in Fig. 2. These two 
are discharged automatically into separate chutes leading 
to different conveyors. Because of work hardening induced 
by cold working in the first three presses, three separate 
annealing operations are necessary, one after discharge 
from each press, but the handling of the components is fully 
automatic. Finally, the components are passed to coining 
presses, in which the outer peripheries of the inner races 
are tapered, and the components lengthened, Figs. 6 and 7, 
and the outer races are tapered on their inner peripheries. 





Fig. 4. Forged cups being fed to the die of the press shown in Fig. 3 


Fig. 6. Front of coining die, for inner races, with magazine on the right 











Fig. 5. Details of the die. The right-hand punch pierces out the slug 


Fig. 7. Coined inner races drop into a chute and thence to the conveyor 
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The components are dropped into a chute and carried away 
by an elevating conveyor for delivery to the chucking auto- 
matics, which perform the subsequent machining operations 


Handling and treatment 

As is well known, the advantages of cold forging are that 
the parts can be made more closely to the finished size, so 
material utilization is high and machining costs low. In 
addition, the complication of temperature control is 
obviated, scale formation does not raise serious problems, 
and die maintenance costs are therefore reduced. However, 
extra Operations and equipment are required. Success and 
economy depend largely on the proper annealing of the 
metal, keeping it free from scale, and suitable chemical 
preparation to facilitate metal flow and minimize die wear. 
For these operations a relatively complex handling and 
treating system is used, but it is so well mechanized that 
only a minimum of labour is required. 

Conveyors of different types effect all transfers from 
presses through treating equipment and back to large 
overhead hoppers from which workpieces are fed to the 
magazines that serve the presses. It is necessary to keep 
workpieces separated in the different stages of completion, 
but they all pass through one furnace, and through the same 
equipment for submersion in a series of tanks. 

Accordingly, the furnace has four wire mesh conveyor 
belts, one for each type of workpiece handled. Two wide 
belts carry the pancaked and cupped forgings, and two 
narrower belts the inner and outer races which, of course, 
are kept separate. All parts attain a temperature of 1,400- 
1,425 deg F in the first furnace zone, in which they remain 
45 min. Cooling to 1,100 deg F takes 30 min, in the second 
zone, and the workpieces remain at this temperature for 
another 30 min, before being discharged from the furnace 
Cooling in air then occurs while the parts are moving on 
their way to the Wheelabrators. 

There are four separate Wheelabrators, for mechanical 
cleaning, one for each line coming from the furnace, and 
discharging to the respective press feed lines. They are 
loaded from hoppers to a predetermined weight, controlled 
by sensing devices, before rotation and blasting take place 
In each of these machines, steel shot is used for blasting 
the parts as they are tumbled in batches in the barrel of the 
machines. This removes all scale or discoloration resulting 
from heating the components in the furnace and subsequent 
cooling in air. 

Parts discharged from the Wheelabrators are conveyed to 
bins, whence they are fed in batches, of like components, 
into perforated stainless steel barrels, Fig. 8. These barrels 
are on a loop conveyor that lowers each successively in a 
series of tanks for cleaning, phosphating and soap lubrica- 
tion of the parts that it contains. The barrels rotate slowly 
when submerged in each solution or rinse, to ensure proper 
treatment of each forging and complete drainage before 
advancing to the next tank. During the cycle on this loop, 
the forgings pass in succession through alkali cleaner, cold 
rinse, sulphuric acid etch, cold rinse, hot rinse, zinc 
phosphate bath, hot rinse, neutralizing dip and metallic 
soap bath. Residual heat in the forgings dries the soap 
before the barrels are indexed to a turntable, which again 
is indexed automatically so that the appropriate type of 
forging always is directed to the correct station for discharge 
into a hopper for delivery to the press in which the next 
forging operation is to be done. 

The combination of the zinc phosphate coating and the 
metallic soap on surfaces properly freed of oxide helps to 
promote metal flow in the forging dies and also to minimize 
die wear. Storage hoppers, between the treatment loop and 
the presses, have sufficient capacity to allow for changes in 
supply and demand. All feeds from hoppers through 
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Fig. 8. After shot-blasting, the annealed forgings are placed in the 
perforated rotating barrels of this machine ready for phosphating 


Magazines to presses are started and stopped automatically 
with the presses. 

After the inner and outer races are coined, they are fed 
to hoppers and loaded into magazines for automatic feed 
to two batteries of six-spindle chucking automatics, one for 
machining inner races and the other for outer races. High 
speed steel tools are used in these machines. Experiments 
with carbide tooling have shown that although faster cutting 
can be done with them, this necessitates running the 
machines at higher speeds, resulting in more down time and 
no net saving. For both races, the cuts are much lighter 
than those required in machining rings cut from tubing, and 
even when the material loss in the slug sheared from the 
inner race is added to the chip loss, the total is far below 
that for races machined from tubing. 

Races discharged from the chucking automatics are fed 
automatically through washers and then to machines that 
stamp their end faces with identification letters and 
numerals. Then, after exacting inspection, they are placed 
in containers for hardening, followed by quenching in oil. 
All races, whether forged or cut from tubing, are ground in 
automatic set-ups that are the same for both types, close 
limits being held automatically. The conical surfaces of 
the races are then honed to extreme smoothness in special 
machines designed for this purpose by the Hyatt Division. 


Data Recording 


A SYSTEM for the remote indication and recording of data 
from conventional, process measuring instruments has been 
developed by Rotax Ltd. (Process Control Group), Chase 
Road, London, N.W.10. The basis of the system is 
analogue to digital conversion at the instrument shaft, 
without appreciable additional loading of the movement. A 
simple inexpensive unit can be fitted to, for example, 
pressure gauges, to convert them to digital transmitters. 
Data readings are recorded either automatically or manually, 
on demand, and either single readings or complete data 
logging can be obtained. Digital and control signals are 
transmitted along two wires only, and the power require- 
ment is low enough to satisfy Post Office line regulations. 
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Lapping Automobile Components 


Application of the Lapping Process in Large-scale Production. Examples of the Use of 


Lapmaster Machines at the Vauxhall Plant. Current U.S. Practice on Light 
Alloy Cylinder Blocks and Heads 


N certain critical components, it is necessary to produce 
precisely flat surfaces and, in some instances, to combine 
this precision with a surface finish either superlatively 
smooth or of a controlled roughness or “texture”. Over the 
years a method was sought of producing such parts rapidly, 
economically and, in particular, in large quantities. Manual 
methods such as hand scraping or hand lapping, demanding 
skilled labour, were too costly and too slow. Methods 
employing abrasive paper or tape, whether manually or 
mechanically operated, were not consistently successful. 
Precision grinding was long relied upon. 

In the persistent effort to improve the performance and 
reliability of components, no less than in the urge to speed 
production and reduce manufacturing costs, recent research 
has indicated that under certain conditions the grinding 
method is not always satisfactory. On highly stressed 
surfaces subjected to rubbing, sliding, or impacting motion 
—tappets, valve ends, seals, and thrust washers, for example 
—it has been found that minute surface imperfections 
formed in grinding can be a cause of eventual damage to a 
contacting or mating part. Furthermore, where the con- 
tacting parts have a wiping action, as in the case of a valve 
cam and tappet, a smoothly ground surface may not be 
capable of retaining lubricant and a failure may result from 
lack of lubrication. 

Lapping has been found to offer a solution to such 
problems, and modern lapping machines can process com- 
ponents with rapidity in the quantities required at 
economical rates. “Lapmaster” flat-type lapping machines 


were originally designed and developed by Crane Packing 





Co. of Illinois, U.S.A, for the specific purpose of producing 
mechanical shaft seals for its own use. The requirements it 
had to meet were components in a varied range of materials 
and sizes processed to a flatness of better than one light 
band and having a surface finish of from two to three 
micro-inch, c.l.a. After the company had used these 
machines in various sizes over a period of fourteen years in 
the manufacture of its own products, it was decided to 
market them, and a separate company, Payne Products Inter- 
national Ltd, of Buckingham Avenue, Trading Estate, 
Slough, Buckinghamshire, was formed to handle all British 
and European manufacture and sales. There are also branch 
factories of the British company at Huddersfield and East 
Kilbride, Glasgow. At each of the three factories, the 
precision lapping of components in any metal, ceramic, 
carbon, or other material is undertaken on contract. On 
metal parts having a diameter up to 6 in, flatness to less than 
one light band, 0-0000116 in, and surface finishes from 2 to 
3 micro-inch, c.l.a, can be produced consistently as a regular 
service to industry. 

Lapmaster machines are built in a range of six sizes having 
lap plates of from 12in to 84in diameter. The largest 
machine can handle components up to 33in diameter. It 
should be noted that small parts that can be processed on 
the smallest machine at a high production rate can be equally 
well lapped on the larger machines should it be desired to 
increase the volume of production. All machines embody 
the sam design principles and are basically similar in con- 
struction, with the exception of the 12in model, which is 
arranged for bench mounting. Every machine, according to 


The current 36 in Lapmaster 
machine equipped with three 
conditioning rings. This is 
one of the range of models 
manufactured in Britain 
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size, has three or four “conditioning” rings which serve as 
work retainers and, consequently, three or four different 
components can be lapped simultaneously to the same high 
quality finish if so desired. Little operating skill is required 
and operators can be quickly trained to produce work of 
consistent quality. 

A 36in machine illustrated is typical of the range. The 
horizontal lap plate is carried on a vertical shaft running on 
taper roller bearings in a rigid mounting in the cast base 
Resting on the lap plate are three conditioning rings, each 
positioned with freedom to rotate by a roller-ended, forked 
member. Parts to be processed are seated on the lap plate 
and retained by the conditioning ring, also with freedom of 
movement. Over the parts is placed a felt pad to compen- 
sate for any slight variation in height and load is applied by 
the dead weight of a pressure plate. Lapping abrasive, held 
in suspension in a suitable liquid medium in a machine- 
mounted tank furnished with a motor-driven agitator, is 
fed under control down a track to the side of one of the 
conditioning rings. From this ring the abrasive is evenly 
distributed across the face of the lap plate. Radial 
in the lap plate surface collect and discharge to the periphery 
by centrifugal force the spent abrasive compound and the 
removed stock material. 

In operation, the lap plate is subjected to wear from the 
parts being processed, of course, but simultaneously the 
retaining rings, imposing a greater load on the entire face 
of the lap plate, are continually and automatically condition- 
ing it. Hence the designation “conditioning” rings. Wear 
is distributed evenly and the overall surface flatness of the 
plate remains unaffected. Only after very long periods of 
service is it necessary to replace a worn lap plate 

Operation of the machine on automatic cycle is simple 
With the agitation tank charged with abrasive and carrier 
in specified proportions, and the machine loaded with work 


slots 


pieces, the sequence is as follows 

(1) Switch on agitator motor 

2) Turn on compound valve switch 

3) Set timing clock to specified time cycle 


This last action automatically starts the rotation of the 
lap plate and opens a solenoid-operated 
compound to flow down to the conditioning ring. At the 
end of the lapping cycle the timing clock automatically closes 
the solenoid valve and stops rotation. After unloading and 
reloading, the machine is started on a repeat cycle by merely 
resetting the clock. 

To obtain a specific surface finish on the work, careful 
selection must be made of both the abrasive compound and 
the vehicle. Drawing on experience extending over 24 years, 
the builders of the Lapmaster machines have developed 
abrasive media ranging from the coarsest, for heavy stock 
removal, to the finest for optical components. Hand-lapping 
compounds are supplied suspended in the vehicle but for 
Lapmaster machines, compound and vehicle are furnished 
separately to enable precise control to be exercised. Granular 
size of the abrasive is meticulously controlled in order to 
ensure consistently accurate surface finish on the work 

In use, the correct proportions of abrasive compound and 
vehicle are mixed in the agitation tank on the machine 
The actual cutting of the work surface is performed by the 
compound and its action is controlled by the viscosity of the 
medium in which it is suspended. Two commonly used 
abrasives are aluminium oxide for fine finishes and silicon 
carbide for faster stock removal. Five grades of aluminium 
oxide can, selectively, give surface finishes of from 2-4 micro- 
inch to 5-8 micro-inch, while four grades of silicon carbide 
produce surfaces of from 5-10 micro-inch to 30-40 micro- 
inch. One standard vehicle, defined as No. 3 vehicle, is 
used with all abrasives with the sole exception of the very 
coarsest silicon carbide, for which a special vehicle, No. 4, 


valve, allowing 
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» a Vauxhall productions line, lapping the 
precision flatness and surface finish 


A 24in model Lapmaster 


ends of engine valve stems to 


is available. Should the machine be used for lapping carbon 
or other extremely porous materials that could be contami- 
nated by an oil-base vehicle, a water-base vehicle, desig- 
nated GL 3, is recommended. 

As stated earlier, the 84in machine accept a com- 
ponent up to 33 in diameter in each of its four conditioning 
rings. The 36in machine illustrated can accommodate work 
up to 12} in diameter in four rings or up to 14} in diameter 
To process workpieces of a larger size than 
can be accommodated in the conditioning rings of any 
machine, use is made of a so-called spider bar. This is a 
slotted bar, supported horizontally above the lap plate on 
two columns that are adjustable for height. On this bar is 
secured at right angles a slotted cross bar. Two or three 
conditioning rings are removed, allowing the workpieces to 
be seated directly on the lap plate. A simple fixture, seated 
either in or on each workpiece, is provided with a vertical 
drilling in which is engaged a pivot pin slidably mounted 
in a bushing secured in an adjusted position in one of the 
slotted bars. One ring must be retained to receive and 
distribute the lapping compound and also to maintain the 
routine conditioning of the lap plate. 

Other auxiliary equipment is available to facilitate opera- 
tions and to extend the scope of application. Illustrations 


can 


in three rings 


The machine laps 54 valve ends simultaneously. Pressure plates are 
raised by pneumatic cylinders to facilitate loading and unloading 





Lapping the rear faces of 24 water pump impellers. 


of 24in machines at the Vauxhall plant show the provision 
of pneumatic lift cylinders to raise and lower pressure plates 
and conditioning rings. These lifts can effect a substantial 
reduction of loading and unloading times and, in this respect, 
are particularly valuable when large numbers of relatively 
small parts are to be lapped. In certain instances, produc- 
tion rates have been doubled by their use. 

For lapping the faces on shouldered work a special lap 
plate having deep concentric grooves is fitted. Simple brass 
workholders provide the necessary weight and stability, and 
roller guides retain the work in position with freedom of 
movement. Conditioning rings are positioned on pivot pins 
from a solid spider frame and are spring loaded to ensure 
elimination of the effects of localized wear of the lap plate 
surfaces. 

Inspection and checking of surfaces after lapping is best 
accomplished by light-band readings through an optical 
flat, using a monochromatic light source. Suitable apparatus 
and all necessary accessory equipment is supplied by the 
manufacturer of Lapmaster machines. The light is a self- 


Left, here 183 valve tappets are lapped on the face to better than 10 micro-in c.l.a 


Left, the machine in operation 


Right, removal of pressure plates ready for unloading 


contained unit in a case, measuring 12 in « 13 in x 11 in high, 


which includes storage space for 5 ft of extension lead for 
connection to a power source and also for optical flats. 


The helium gas-filled tubular light source is recessed 
the cover of the unit and provides more than 25 foot-candles 
illumination on the test surface. Light transmitted through 
a flashed opal diffusing glass eliminates all colours except a 
“vellowish-orange” having a wavelength of 23-2 millionths 
of an inch. Only half a wavelength, the dark interference 
band, is used in the measurement procedure. These dark 
bands are not light-waves, but merely show where inter- 
ference is produced by reflections from two surfaces 
Power feed for the light source is by a 6,000 V transformer 
which can operate on either 110V or 220V, 50-60 cycle, 
single-phase, A.C. supply. Changeover from one voltage to 
another is simply effected by moving a busbar from one 
terminal to an alternative. The light transmits little heat, 
yet its power is sufficiently strong to reflect light-bands 
through a wide range of air-wedge thicknesses between the 
of the work under ind the optical flat 


surface inspection 


Right, one pneumatic cylinder lifts all pressure plates 
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Lapmaster optical flats are available in highly transparent, 
fused silica which holds its shape indefinitely and resists 
abrasion and thermal shock. Produced in seven 
2, 3, 4, 6, 8, 10, and 12in diameter, they are double-faced 
to avoid inadvertent error—by the use of the wrong side in 
a single-faced flat—and to extend the useful working life 
before reconditioning becomes necessary. Each of the seven 
sizes of flats can be supplied with alternative 
accuracies of } or ;j; of a light band across its diameter 
A less expensive range of flats, finished to the same degree 
of accuracy, is available in Pyrex glass. 

To obtain maximum reflectivity from a lapped surface for 
the purpose of light-band interpretation it is usually desirable 
to lightly hand polish the work. Polishing plates, specially 
suitable for relatively soft materials, and polishing stands 
carrying a roll of fine grade polishing paper for hard 
materials are supplied by the company 


sizes, 


surface 


Practice at Vauxhall Motors Ltd. 

At both their Luton and Dunstable Vauxhall 
Motors rely implicitly on 24 in Lapmaster machines to finish 
highly critical components to exacting finishes. At Luton, 
over 50 valves at one time are placed in the Lapmaster’s 
three conditioning rings to receive their required measure 
of precision flatness. The rotary action of the lap plate 
smooths and squares the hardened ends of the valve stems 
in a cycle time of two minutes only. 

Research at Vauxhall showed that if parts such as tappets 
were ground, there was a possibility of the minute surface 
finish imperfections which were formed eventually damaging 
the cam contours. Lapping, however, produced a surface 
finish of extreme smoothness and flatness, and obviated that 
azard. Another Lapmaster machine is employed, there- 
fore, to produce on the base of the tappet a surface finish of 
between 5 and 10 micro-inch. The machine handles a full 
load of 183 tappets in the three conditioning rings and after 
an operating cycle of 7 min they are ready for removal for 
washing and degreasing. 

A further lapping operation at 


factories, 


Vauxhall relates to the 


. 
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American-built 72 in machine 
with roller bar attachment, 
lapping four-cylinder engine . 
blocks on head and sump 
faces. Mating with a similar 
lapped face on the cylinder 
head, no gasket is required 
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precision finish of water pump impellers. To ensure that the 
face of the rotor seats satisfactorily in the pump housing 
to form an essential water seal, it is lapped to a surface 
finish of 10 micro-inch The rotor castings are only 
turned prior to lapping, illustrating the machine’s capacity 
to eliminate intermediate operations 


c.l.a. 


Lapping aluminium components 

A recent trend in the American automobile industry ts for 
“compact” cars to be fitted with engines having aluminium 
cylinder blocks cylinder heads. One unusual feature 
of these American units is that no gaskets are used. The 
aluminium joint faces are lapped to a high degree of surface 
finish and flatness and bolted together directly. Manufac- 
turing practice is to employ Lapmaster machines at the 
beginning and the end of the machining cycle. Most cast 
components need a reference face for subsequent machining 
they only be placed on a Lapmaster 
produce this datum. After machining, the 
again lapped on Lapmaster machines in order 


and 


operations; need 
machine to 
castings are 
to obtain a high-quality, precision finish 

Distortion often occurs as a consequence of conventuonal 
machine clamping methods. An aluminium casting has a 
tendency to return to its original shape once the clamps 
have been released. With the Lapmaster machine, however, 
no clamping is required as the component is lapped in a free 
state without any applied external force other than that of 
the pressure plate weight Light alloys are notoriously 
difficult to grind. Abrasive wheels or belts rapidly become 
“loaded” with removed stock and, thereafter, the work surface 
is likely to be gouged, or deeply scratched. Lapping presents 
hazards and continuously produces accurate, 
scratch-free finish. Stock removal can be rapid. 

An incidental advantage of lapping is that no burrs are 
produced on the marginal edges of the work face, or on the 
edges of an interrupted surface. This is of particular value 
on such items as cylinder heads the fluid-circuit 
“sandwich” plates of automatic transmission units, elimi- 
nating the need for time-wasting and expensive deburring 


no such 


surface 


and on 


L 
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operations. The last mentioned items are finished to 
2-3 micro-inch, to a flatness of one light band, and to 
exacting tolerances for parallelism. Mating surfaces (not 
selectively assembled) need no gaskets and are fluid-tight to 
pressure in excess of 200 Ib/in*. 


Surface finish measurement 


The builders of the Lapmaster machines use and recom- 
mend an instrument of Swiss manufacture, the Diavite 
Microtester, for the examination and measurement of surface 
finish. It is robustly constructed as a workshop instrument, 
but its high accuracy and repeatability of readings make it 
suitable also for laboratory use. The current version of the 
instrument—Payne Products International Ltd. are the sole 
British agents—provides direct meter readings, by push- 


button selection, in three different values. These are (1) 
R,.—centre line average (c.l.a); (2) Rp,—maximum height of 
profile above mean centre line; and (3) Rmax—maximum 
depth of profile from peak to valley. 

Although British Standard No. 1134:1950 stipulates the 
use of the centre line average (c.l.a) system, the ability to 
determine the Ryax value is of considerable interest when it 
is desired to investigate machining characteristics of material 
or the surface damage of worn components. Various types 
of tracer head are available for measuring different classes 
of work and the standard, hydraulically operated, stylus 
stroke length is 4mm. Other stroke lengths, between 1 mm 
and 12mm, can be provided to order. Stylus nose radius 
may be 2-5, 5-0, or 7-5u. Pen recording equipment is avail- 
able if permanent records of surfaces should be required. 


Magister Ignition System 


Development by Wipac, which has Interesting Potentialities for Both Two- and Four-Stroke Engines 


N ignition system claimed to solve the common problem 
LA of the difficulty of starting two-stroke engines has been 
developed by Wipac Group Sales Ltd. It is possible also 
that adoption of the Magister system, as it is called, might 
facilitate further development of four-stroke engines. For 
example, higher compression ratios might be employed, and 
on an engine having a low compression ratio, the system 
has already been used for multi-fuel operation. 

The essential basic component of the system is a con- 
denser, which is charged through a rectifier by a feed coil. 
When the condenser is charged, and at the appropriate 
moment in the engine cycle, the contact breaker points close 
to enable the discharge to take place through the primary 
winding of a coil; the high voltage output from the secondary 
winding is taken to the spark plug in the usual manner. 
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FC feed coil CB contact breaker; P primary winding 


S$ secondary winding; 


R rectifier; C condenser; 
SP sporking plug 


Above is the circuit diagram of the Magister ignition system, and below 
is an illustration of the components, together with an engine flywheel 


It is the production of the spark on the closing, 
instead of the opening, of the contact points that is the 
principal advantage of the system. This advantage arises 
because the spark occurs over an appreciably shorter space 
of time than it does in the conventional system, in which a 
certain amount of arcing at the points as they open is 
inevitable. By virtue of the shortening of the duration of 
the spark, the rate of transmission of energy is greater and 
ignition of the petrol-air mixture more effectively initiated. 
Experiments with a wide variety of engines have shown 
that, because of the rapid initial rate of burning of the 
mixture, it is necessary to retard the ignition timing by about 
3 or 4 deg in order to obtain the same optimum b.h.p. from 
the engine. 

In demonstrations on a two-stroke engine designed to 
operate with a petrol:oil ratio of 24:1, it was shown that 
with the Magister ignition system it is possible both to start 
easily and run the unit with a 4:1 mixture. In another 
test, a two-stroke engine, operating on the correct mixture 
of petrol and oil, was run while a jet of clean water was 
directed over the sparking plug insulator. This engine was 
stopped and started again with the water jet still directed on 
the plug. Then oil was squirted from a syringe into the air 
intake of the engine, while running, until it was dripping out 
of the exhaust. The engine was stopped, and then started 
again easily. Next, the spark plug, which was in new con- 
dition, was taken out and was found to be covered with a 
film of oil. Before it was replaced, the cavity between the 
centre electrode and the surrounding portion of the body 
was filled with some clean lubricating oil, but despite this, 
the engine started again without any difficulty. In another 
demonstration, oil was poured from a syringe over the 
contact breaker points while the engine was running, and 
then handfuls of dust were thrown directly on to the points. 
In each of these conditions, the engine was run fast and 
slowly, and stopped and re-started again without any 
difficulty. 

While the advantages of the system are not so pronounced 
for four-stroke engines, there are significant possibilities. 
For example, an engine having a low compression ratio was 
demonstrated first on petrol, then on TVO and, finally, on 
diesel oil. With the latter two fuels, the engine will start 
only after it has been warmed up by running it on petrol. 
Throughout all the test work, no plug whiskering has been 
experienced. It will be interesting, therefore, to see whether 
further development work shows that this problem is indeed 
overcome now by the use of the Magister ignition system. 
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CURRENT PATENTS 


SELECTED ABSTRACTS OF RECENTLY 


Composite engine cylinders 
HIS invention deals simply with a 
cylinder barrel, which consists of a steel 
cylinder A, inside which is a cast-iron 
liner B, and outside which is a finned 
sleeve C of aluminium. This composite 
assembly, intended primarily for use in an 
internal combustion engine, combines the 
strength of the steel cylinder with the 
resistance to wear and the oil retention 
properties of cast iron, together with the 
high thermal conductivity of aluminium 
In addition to this, if it is desired to screw 
the cylinder into a cylinder head or crank- 
case, the screwed portion D is stronger if 
cut in the steel than it would be in either 
cast iron or aluminium. 
The liner B is a centrifugally cast com- 
ponent, and its thickness can be from 














> 


No. 860899 





1 to 3 mm. No other dimensions are 
given, but provision is made for the Alfin 
process to be used in the fitting of the 
finned sleeve to the cylinder. Patent No 
860899. Daimler-Benz A.G. (Germany 


Treating ferrous metal surfaces 
A METHOD of alloying or hardening 


the surface of a ferrous metal is 
described, the object of this treatment 
being the local improvement of cutting 
properties, hardness, and self-lubricating 
characteristics. The surface to be treated 
is submerged in a liquid, and an electrode 
in close proximity to the surface is made 
to produce a spark discharge and so cause 
localized heating. This process, assisted 
by the presence of an alloying metal, leads 
to the formation of a layer of hard alloy 
or compound on the surface of the work- 
piece. According to the intended com- 
position of the layer, this alloying metal 
may be previously incorporated in the 
material of the electrode, or it may be in 
the form of particles suspended in the 
liquid. To assist the process, the elec- 
trode is made to vibrate axially while 
discharging sparks. 

Several examples of materials suitable 
for various applications of the process are 
set out in the specification. For one 
system, for the formation of a _ hard 
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titanium carbide surface, titanium is speci 
fied as the electrode and mineral oil as 
the liquid, which serves to prevent oxida 
tion; in another example, the liquid com 
prises solution of ammonia, so that a 
nitrogen compound is formed; and in yet 
another the liquid contains sulphur, so 
that a metallic sulphide is produced 
Patent No. 860563, taken out by the same 
company, deals with a process basically 
similar to the one in this specification, but 
applicable to non-ferrous metals. Patent 
No 860562 Associated Electrical 
Industries Ltd 


Collapsible steering column 


N ORE and more thought is being given 
“ during the design stage to the pro- 
vision of safety features in vehicles. This 
specification is for a steering column that 
will telescope when a driver is precipitated 
forward during a head-on collision. Incor- 
porated in the column is a damping device 
to make the telescoping a gradual move 
ment rather than a sudden one 

The steering column comprises two 
main components; the upper one A, to 
which the steering wheel is attached, is 
splined over a portion B of its length and, 
therefore, can slide in the lower com- 
ponent C. A universal joint G, at the 
lower end of C, transmits angular move- 
ments of the steering wheel to steering 
box H; fixed to a shoulder on the outer 
surface of C is the lower end of the thin 
wall tube K that encloses the column and 
acts as a reservoir for the oil F that is used 
in the damping system. At the upper 
end of the tube is the oil seal J which bears 
on column A, and just above it is a device 
that locates the column axially during 
normal driving conditions but allows it to 
collapse under an excessive end loading 

This device consists of a split conical 
washer M, set in a rubber ring L, and 
registering in am annular groove N in 
column A. Ring L is mounted in tube K, 
and the washer M is so positioned that it 
acts as a circular pawl and prevents 
upward movement of the column. The 
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ISSUED SPECIFICATIONS 


load needed to cause downward movement 
is determined by the hardness of rubber 
ring L 

Finally, the other device, that for damp- 
ing the telescoping action, is at the lower 
end of the column; it consists of a tapered 


No. 860097 


spigot D, fixed in the end of the splined 
hole in C and pointing upwards, which 
registers in a deeply drilled axial hole in 
A. When the column is telescoped, a 
dashpot effect is afforded by the taper of 
the spigot as it enters the hole. Oil that 
is displaced during this stage is allowed 
to pass into the annular reservoir through 
either a small radial hole or a passage 
afforded by the omission of one of the 
splines Patent No. 860097 Daimler 
Benz A.G. (Germany 


Automatic core moulding 
“T*RADITIONALLY, there is a great 
deal of manual work involved in the 
manufacture of sand cores for casting 
operations. A fully automatic system of 
moulding and baking these cores is 
described, in which the cores are carried 
through an oven after they have been 
formed under the pressure from a pneu- 
matic ram. A rotating table A carries a 
number of identical moulding plates B 
equally spaced around it, on each of which 
is a mould corresponding to the shape of 
one side of the core 
The other mould H is contained in a 
static pouring head G that is at the lower 
end of a vertical funnel F, which at its 
upper end incorporates a hopper E for 
loading the sand, and a ram L for apply- 
ing the moulding pressure. Sand from 
the hopper is allowed to fall on to a 
grating above mould H, and the mesh of 
the grating is such that the sand will not 
pass through it unless pressure is applied 
by the ram. This ram is at the upper end 
of the funnel F and is operated by a 
vertical, double-acting, pneumatic cylinder 
J in the centre of the hopper; control is 
effected by means of a two-way valve K 
When moulding is to take place, the 
moulding plate that is at the loading 
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position is lifted from the revolving table 
by a plunger C operated by a pneumatic 
cylinder D beneath the table. The plunger 
passes through a hole in the table and 
holds the moulding plate in position while 
the ram L forces sand into the moulds. 
When the plunger has lowered the plate 
on to the table again, the table moves on, 
so that the next moulding can be made 
while previous ones are passing through 
the furnace, which surrounds part of the 
path traversed by the table. Patent 
No. 860646. Volkwagenwerk GmbH 
Germany). 


Self-adjusting spindle bearing 
BEARING as described in this speci- 
fication is suitable for use in the linkage 

of a steering-column gear change mech- 

anism, since the requirement is for sliding, 

rotating and angular movements. A 

spherical component E is bored to a 

diameter such that it is a sliding fit on a 

shaft, and is divided radially, relative to 

the axis of the shaft, into two or three 
equal sectors; each of these sectors is then 
divided into equal halves on a plane at 

90 deg to the axis. In the construc- 

tion of the bearing, a spring washer 


F, exerting an axial force, is inserted 
between the faces formed by this last 
cutting operation. 

Assuming that the shaft A is to pass 
through a hole in a flat plate B, the 
portions of the spherical component E 


are enclosed by two cup shape pressings 
C that are riveted one on each side of the 
plate. These pressings have holes through 


No. 860774 


them which are sufficiently large to allow 
clearance for the shaft to have the required 
degree of angular movement. The 
spherical component can be of sintered 
material, and impregnated with oil if 
desired. 

This bearing is, to a certain degree self- 
adjusting, since any angular looseness will 
be taken up by the action of the spring. 
If the material of E is soft enough, longi- 
tudinal and rotational wear will also be 
taken up by the wedging effect of cups D. 
Patent No. 860774. Humber Ltd. 


Diecast split cylinder block 


ONVENTIONAL methods of diecast- 
ing cylinder blocks tend to be expensive 
because of the subsequent machining 
operations involved. If the cylinder block 
and crankcase are made from two castings 
joined at the vertical plane of the cylinder 
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axes, the oil galleries can be cast into the 
joint face, and some of the machining is 
thereby obviated. This patent is for such 
an arrangement, which is also of interest 
in that the two castings are extended 
longitudinally to form a housing for the 
clutch and gearbox 

The engine is an air-cooled unit having 
wet cylinder liners: this apparent anomaly 
arises from the provision of helical 
grooves, in the block around the liners, 
through which oil flows to afford an extra 
degree of cooling. In the sectional illustra- 
tion of the engine and the gearbox 
housing, there are four in-line cylinder 
bores A, in one of which is shown a 
liner B. Below them is crankcase C, and 
to the rear of this is the flywheel housing 
E, and behind this again is the gearbox F. 

A continuous groove K for a resilient 
sealing strip is cast into the jointing face, 
which is drawn in hatched lines, and the 
bolts which hold the two castings together 
pass through holes J. The gallery L feeds 
oil to main bearing housings D, and also 
to the mainshaft and layshaft bearing 
housings, H and G, in the gearbox; oil is 
is also carried through channels to helical 
grooves M in the cylinder walls. 

Several other aspects of this type of 
cylinder block construction are covered 
by patents Nos. 858594 and 858595. 
Patent No. 858593. Engineering Research 
and Application. 


Dual hydraulic master cylinder 


[N the interests of safety, some vehicles 

are fitted with dual braking systems, 
having one line for the front brakes and 
one for the rear, with a separate master 
cylinder and reservoir for each line. This 
patent specification describes a master 
cylinder which serves two separate brake 
lines but is designed to continue operating 
when one of them fails, such an arrange- 
ment being one that has the virtue of low 
cost and simplicity. The reservoir is 
above the master cylinder, and both are 
in a single casting A, on top of which are 
two filler caps B. 

A long bore of uniform diameter con- 
tains an actuating piston C and a floating 
piston D; C is operated by the push rod 
that is connected to the brake pedal, and, 
in moving, displaces a column of hydraulic 
fluid that in turn operates the floating 
piston. Between the two pistons is the 
outlet to one of the brake lines, and at 
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the end of the cylinder, beyond the floating 
one, is that for the other. Axial motion of 
the pistons, when the brakes are released, 
is limited by two circlips in grooves in the 
bore of the cylinder, one at the push rod 
end and one at the centre, and by the pipe 
union at the second outlet. 

A coil spring in compression L holds 
piston C against a ring N, which abuts 
against the end circlip; the other end of 
this spring bears against a ring M, which 
is retained by the central circlip. Piston D 
is held, by a coil spring P, against the 
other side of the central circlip, and this 


No. 860739 


spring abuts against a dished washer G, 
which is retained by the outlet union J. 
Beneath the central outlet hole H there is 
the other pipe union K, and both of the 
unions incorporate recuperation valves. 

When the brake pedal is depressed, the 
initial movement of piston C covers the 
small feeder hole from the reservoir to the 
cylinder, and builds up a pressure between 
the pistons and in the line connected to 
the central outlet. The resultant move- 
ment of piston D covers up its own feeder 
hole and increases the pressure in the other 
line. Close to each of the feeder holes 
E and F, and on the push rod side of it, 
there is a larger hole which allows the 
fluid to return rapidly to the reservoir in 
the event of a sudden relaxation of pedal 
effort. 

Should there be a failure or leak in the 
line that is served by the central outlet, 
pedal movement is transmitted to the 
floating piston when a protrusion Q on 
piston C contacts protrusion R on piston 
D; similarly, in the event of failure in the 
other line, protrusion S on the other end 
of piston D contacts the dished washer G 
and is prevented from moving further. 
Hence, failure in either line will cause an 
increase in pedal travel, but not complete 
loss of braking. Patent No. 860739 
Kugelfischer Georg Schafer (Germany). 
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In a manner of speaking, to fit 
Hoffmann bearings is a 

matter of choice inasmuch as 
Hoffmann journal bearings 

are made with four ranges of 
diametral clearance to suit 

differing working conditions. 
These are known as ‘dot 

fits’ and identified by the 
number of polished circles 

on the stamped side of the 
outer race. 


‘O”’ — These bearings have the smallest 
amount of diametral clearance for use 
where freedom from all shake is required 
in the assembled bearing, and are only 
supplied upon our specific 
recommendation. 

‘OO’ — These bearings have a grade of 
diametral clearance intended for use where 
only one race is made an interference fit 
and there is no appreciable loss of 
clearance due to temperature differences 

‘OOO’ — For use when both races of a 
bearing are made an interference fit, o1 
when only one race is an interference fit 
and there is loss of clearance due to 
temperature differences. 

OOOO’ — These bearings are used where 

there will be some loss of clearance due to 

temperature differences and both races 
must be an interference fit. It is 
recommended however, that customers 
should always consult us before ordering 
bearings of this fit. 





















a fitting 


choice... 


















HOFFMANN 


ball and roller 


HEARINGS 





HEAD OFFICE & WORKS—THE HOFFMANN MPG. CO. LTD., CHELMSFORD, ESSEX, 


TELEPHONE: CHELMSFORD 3151 TELEX NO: 195] 


BRANCHES AND STOCKROOMS IN ALL PRINCIPAL TOWNS 
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British Industry specifies FALKS 





FALKS’ Ranmore lighting fitting at S$. Smith & Sons (England) Ltd. Witney Works, Oxor 


A FREE LIGHTING SERVICE caution iacuse wear eapiacieate 

specialists, designers anc manutacturers 
Our expert lighting engineers based in all principal cities of the of all types of fittings 
U.K., will without obligation, advise you on any lighting problem 
large or small and prepare lighting plans for your approval. FA [ K S 
Write for Industrial Lighting Catalogue 


FALK, STADELMANN & CO LTO 





PLANNED, EFFICIENT LIGHTING saves money all along the line 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair se71/s 
AP 170 
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and the baby 


link A.E.Cc. & Austin with Hardy Spicer 


Two motoring revolutions—the gigantic new A.E.C. 18 cubic yard ““Dumptruk” 
and fabulous new Austin Seven. Both giant and baby have introduced entirely 
new standards of design and performance; and both are fitted with Hardy Spicer 
propeller shafts and universal joints. A.E.C. and Austin have been linked with 
Hardy Spicer throughout their motoring history. They know that research and 
development at Hardy Spicer have more than met the demands created by 
increasing strain on modern transmission equipment. 


HARDY SPICER LTD 


CHESTER ROAD ERDINGTON BIRMINGHAM 24 EL: ERDINGTON 
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TELEX: 33414 


Automotive Division of BIRFIELD LIMITED. Chester Road. Erdington. Birmingham 24. Tel: Erdington 219 
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when everything 
depends 
onanut 


A lot can depend on a single nut—-safety, efficiency, your reputation as a manufacturer. 
If that’s the sort of exacting role the nut has to play, there are six good reasons why 
you should choose a Nyloc: * Nylocs are self-locking anywhere on the bolt thread. 
* Nylocs stand up to shock, vibration, oil, corrosives and extremes of temperature. 
* Nylocs can be used again and again. 
* Nylocs don’t damage the bolt thread. 

* Nylocs have no extra bits and pieces to fit or get lost. * Nylocs 

save time and money (it takes 40 minutes to assemble 

100 }” Nylocs as against 60 minutes to assemble 100 }” full nuts 

and jam nuts*). If you want still more reasons, send 

for the Nyloc brochure—it’s free and includes complete tables of 

all Nyloc types, sizes, threads, materials and finishes. 


* These times are based on ‘The Handbook of Standard Time Data for Machine Shops’ 
by Haddon & Genger published by Thames and Hudson Limited, London 


specify a NYLOC 
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SIMMONDS eo 


TREFOREST, PONTYPRIDD, GLAMORGAN 


AEROCESSORIES Branches: LONDON - BIRMINGHAM - MANCHESTER - STOCKHOLM 


COPENHAGEN - BALLARAT - SYDNEY - JOHANNESBURG - NAARDEN 


LIMITED MILAN - NEW YORK - BRUSSELS AND MANNHEIM 


CRC §2N 


fC A MEMBER OF THE FIRTH CLEVELAND GROUP 
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The smoother and cleaner the casting the more accurately it fits into 
the machining jigs allowing saving of time during machining process 
At Gloucester, Malleable iron castings are as clean as modern 
science and machines can make them 
Superb core making equipment, careful analysis of sand at every 
stage of the core making and moulding processes, the use of 
special mould and core dressings, ensure clean castings, even as 
they leave the “knock out” bay for final fettling 
The elevator type electric-furnace anneals in 48 hours instead 
of the usual 7 days. It also allows greater control of the casting 
during annealing, resulting in uniformity of metal, greater 
strength, and —a smoother, finer skin. 
Gloucester can handle large runs of Malleable iron castings for 
the automobile, railway, electrical and farming industries 
Gloucester are always willing to visit customers and help in the 
design of castings to save time and cost in production 


A typical Gloucester Malleable pectfication, 





Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 





Elongation sa 18% Elongation ia s% 
Yield Point - Som Yield Point 24 tons 
Tensiie Strength 25 tons psi Tensile Strength 35 tons psi 


GLOUCESTER 

















Spring mounting bracket in 
Malleable Iron Weight 8} ibs. 


Vehicle pinion housing in 
Malleable Iron. Weight 28 Ibs. 
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SOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester ° Telephone : Gloucester 23041 * Telegrams : ‘Pulleys’ Gloucester 
A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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Rubber Pliastics Limited 


a7. 


v RODUCTS 
MANUFACTURERS OF P U 
Vulkollan 


reg'd trade mark 





are proud to be associated 
with FORD MOTOR COMPANY LIMITED 
who have developed and produced what will surely be 


one of the outstanding 


td sritish automotive engineering achievements, 


LL. YM UO 


to FORD 


Thanks to the foresight of their engineers concerned who, 


in designing the Consul Classic 315, have incorporated 
17 parts made of VULKOLLAN* 


manufactured by Rubber Plastics Limited. 














% 





There is enormous design potential in v TH <elitels 


RUBBER PLASTICS LIMITED reg’d trade mark 
*BAYER Leverkusen 


SALES @¥FICE: 1 GREAT CUMBERLAND PLACE, LONDON, W.1 AMBASSADOR 2271 
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oUP Neem ae | READ GRINDERS give 





you toolroom precision plus production line speed. 


Traverse grind as fine as [a@Ey or leads as coarse 
‘4 Plunge grind thread 
as re, unge grin ireads 


in a turn a a_ half (Oz Pies formed by 


multi-rib wh - or single-rib e diamond dressers 
or manual G or automatic crushing WO vcs 
* 


Furthermore, crush formed wheels 


long 








are ideal for grinding intricate profiles. 


Coventry Gauge & Tool Co. Ltd., the world’s fore- more economically than by thread milling, embody 
most manufacturers of Thread Grinding Machines, the latest advances in toolroom and production 
build a wide range to handle work extending fromthe thread grinding techniques and are backed by many 
finest threads used in instrument manufacture uptoa_ years’ research and development. If your production 
maximum capacity of 24” diameter by 90" long. These includes threads, worms or forms we will be pleased 
machines, which produce accurate threads faster and to submit a detailed quotation against your enquiry. 


For further particulars write or telephone TODAY 


Weiter : WELSH HARP, EDGWARE RD., LONDON, N.W.2, 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


\ stares osemnsssnsassnetensenmsnenanensisnanisenioaayesisiienenstel 


MATRIX 9 
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are all features of the 
range of Precision 
Grinding Machines 
Ea 


FORTUNA-WERKE 

~  $PEZIALMASCHINENFABRIK A.G. 
| STUTTGART 
GERMANY 


SE TT 


For Toolroom 
and Production 


Illustration shows Model AFB, one of 
the wide range of types available in two 
sizes, 5: height of centres, 
12" and 20° maximum distance With FINITOR Automatic 
size control the measuring 
head which controls the cycle 
of the machine is in constant 
direct contact with the work 
during grinding. 

Accuracy is thus independent 


of all variables inherent in 
the grinding operation. 


between centres. Can be 
arranged as plain, universal 
or automatic machine and with 


infinitely variable wheel speed. 











LF /a\ Oe ms N LET US DEMONSTRATE TO YOU 


ASSOCIATES LIMITED 


4 QUEEN STREET - CURZON STREET - LONDON - W.! Tel: GROsvenor 8362 


Midland Office and Demonstration Department: WILFORD CRESCENT : NOTTINGHAM Tel: NOTT 88008 
NRP 1555 
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What 
Isn't 
There 
Costs 
Nothing 










Photograph by courtesy of 
Alloy Transport Sections Ltd 
Birmingham 





What 


Isn't About $ ton of deadweight — the amount saved by building in IMPALCO aluminium. Nearly 4 ton less 
tare saves fuel. At the same time, durable, good looking Impalco Aluminium saves maintenance costs. 
The number of road vehicles making light of heavy loads with Impalco Aluminium is impressive. Write for 
There s more details of Impalco Aluminium products for vehicle construction 


j Dd | ( 0) Imperial Aluminium Company Limited - Birmingham 
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JAGUAR 


Ayu bol of (Yyecs 





The new ‘E’ type, with its cleverly-designed I.R.S. “package’’, 
relies on a Salisbury differential unit—like every Jaguar built 
since 1951. In all the hundreds of competition events in which 


Jaguars have participated, not one of these has ever failed! 


Member of the 


SALISBURY TRANSMISSION LIMITED wa 


BIRCH ROAD WITTON BIRMINGHAM 6 Birfield Group 
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other fleets gain you 
5 year saving... 


Scores of operators who first made one-vehicle tests, covering several 


rs, now fit AL-FIN armoured pistons throughout their fleets. 
hrewdly specify AL-FIN as original equipment when ordering 


irs have returned them big dividends in double mileage, 
downs 


and lower maintenance costs. You gain 


ra benefit from that experience by standardising on AL-FIN 


ing each vehicle as it comes in for overhaul. 


Write for full details today to Dept. ALC 


AL-FIN bi-metallic armoured pistons 
FIN Pistons embod 
1! ecularl bor 

ium body rovi 


ore 
gr 


LYMINGTON HAMPSHIRE AN ASSOCIATED ENGINEERING (SALES) LTD. company 





Here will soon be the 
new, up-to-date 
Brymbo Cogging Mill. 
From it will come 
low alloy and 
special carbon 
Steels, including 
Silico-manganese, 
in billet 
sizes up 
to 7" 

Square 


Brymbo Steel Works 


Branch of GKN Steel Company Limited 
BRYMBO, NR. WREXHAM, DENBIGHSHIRE 











Faster, faster 


Pink zones and parking meters may keep the traffic moving but 

life for the city motorist is never very pleasant. One thing that has made 
life easier for both him and the motor manufacturer is the introduction 
of Shell’s versatile plastic ‘Carinex’ Polystyrene. 

This plastic is durable and very strong. It can be 

injection-moulded with extreme accuracy. 

A wide range of colours and grades is available 

Applications include arm rests, visors, fascia boards 


and many other items of interior trim. 





CARINEX 


POLYSTYRENE 


Ask Shell Chemical Company Limited 
Plastics & Rubbers Division, 170 Piccadilly, London, W.1. 


Shell Chemicals 


SHELL’ and‘ CARINEX’ are Registered Trade Marks rsa 
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DAWSON Mechanised 


Solvent Degreasing Plant 


Solvent degreasing is not new, 
but it assumes a new importance 
with the Dawson continuous 
plant: important because this 
plant provides automatically con- 
trolled operation free from the 
hazards of human error: impor- 
tant because it exploits to the full 
the renowned degreasing effi- 
ciency of the solvent trichlorethy- 


lene and perchlorethylene 
important because it ensures a 
really low solvent consumption 
in relation to the quantity of 
parts cleaned. 

For full details of this continuous 
equipment and of smaller 
machines for batch operation, ask 
for a copy of the booklet “Dawson 
Automatic Solvent Degreasing 
Plant.”’ 


Operation and treatment automatically controlled and free 

from the hazards of human error. 

Completely odourless operation. 

Maximum economy of solvent. 

Automatic adjustment of water consumption of condenser coils. 
In-built distillation system. 

Automatic self-cleaning treatment tanks. 

Heating coils removable from outside the machine. 

Fitted with large easily removed clean-out doors. 

Built-on storage tank can be provided. 





METAL DEGREASING Sole Distributors 
and DRUMMOND=- ASQUITH LTD. 


PRE-TREATMENT King Edward House, New St. Birmingham 
PLANT Tel. Midland 343! 





Manufacturers: DAWSON BROS. LTD., GOMERSAL, Near LEEDS. Tel. Cleckheaton 3422 (7 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex. Telephone: Crescent 7777 (4 lines) 
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whichever way you look at it... 


Away with fitting keys and cutting keyways—this 


Fe n n f= r laborious method need trouble you no more. With 
Taper-Lock Bushes you can fit—in less than a minute 
pulleys, couplings, sprockets, and get a vice-like grip 
on all shafts within 5 thous. of the nominal diameter. 


xf 
» and a bore 


All Taper-Lock Bushes are interchangeable 
aper- OC range from 4” to 44” means that wheels can be moved to 
shafts of other diameters simply by changing the bush. 
ost saving device you just cannot 


bs b This is a time and « uy . 
us Cs afford to neglect. Ask your nearest Fenner branch to 


save you money demonstrate and prove this to you—in your own office. 
* Registered Trade- Mark. J. H. FENNER & CO. LTD 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


STOCKS CARRIED FOR YOUR SERVICE IN _—_ 


BELFAST - BIRMINGHAM BRADFORD BRISTOI 

BURNLEY - CARDIFF GLASGOW HULI LEEDS 

LEICESTER - LIVERPOOL - LONDON . LUTON 

MANCHESTER MIDDLESBROUGH NEWCASTLI 

NOTTINGHAM - SHEFFIELD - STOKI 

FACTORIES OVERSEAS IN AUSTRALIA, INDIA 
AND SOUTH AFRICA 


TAPER-LOCK BUSHES CAN SAVE YOU MONEY IN PULLEYS COUPLINGS SPROCKETS WELD-ON-HUBS 


Automobile Engineer, June 1961 








PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 











special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A Company TEL: ROTHERHAM 2141 (15 limes) GRAMS: YORKSHIRE, PARKGATE, YORKS TELEX 54141 


Automobile Engineer, June 196] 

















Holroyd 
are 
here 


Say HOLROYD first for— 

Worm gears & gear boxes - Spur & 
helical gears - Compressor rotors 
Holfos bronze - Machine tools 


JOHN HOLROYD & CO. LTD: MILNROW - ROCHDALE : LANCASHIRE 
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PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 














special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A ® Compan y TEL: ROTHERHAM 2141 (15 lines) GRAMS: YORKSHIRE, PARKGATE, YORKS TELEX 501% 
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Holroyd 


are 
here 


Say HOLROYD first for— 

Worm gears & gear boxes - Spur & 
helical gears - Compressor rotors 
Holfos bronze - Machine tools 


JOHN HOLROYD & CO - LTD - MILNROW - ROCHDALE » LANCASHIRE 
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IONIC 


-ANODISING 
PHOSPHATING 
ELECTROPLATING 


SPECIALISTS IN PLATING TO SPECIFICATION 
















IONIC PLATING CO. LTD. 


GROVE STREET, BIRMINGHAM, [8 
Telephone: Smethwick 2951 (8 lines) 





WORLD - FAMOUS 


” 




































































Tih _\ Th tie iil 
WL H | YW 


UNIT DESIGNERS LINK UP WITH 
BRITISH RUBBER MANUFACTURER! 











Phoenix and Getefo will make a new dynamic 
approach to your vibration problems 


Great news for British manufacturers! 
Phoenix are now producing rubber to metal 
bonded anti-vibration units which 
are designed by Getefo, acknowledged leaders 
in anti-vibration engineering. 
Getefo, or to give them their full name, 
Gesellschaft Fur Technischen 
Fortschritt MBH of Koblenz, pioneered the 
study of the dynamics of anti-vibration 
problems. Now, in this new 

association with Phoenix, the knowledge \ 
gained in their researches 


is made available to British industry. 


If you make a product which is subject to vibration, Phoenix can help you! 


RUBBER TO METAL BONDED 
ANTI- VIBRATION UNITS 
designed by Getefo 


Phoenix Rubber Co. Ltd. Slough, Buckinghamshire. Telephone: Slough 22307/9 





Automobile Engineer, June 196] 





WE ARE PROUD OF OUR 
ASSOCIATION WITH P 

THESE FAMOUS CONCERNS i} From Design-—to 

BRISTOL SIDDELEY ENGINES LTD 

CARBODIES LTD 

JOHN CURRAN LTD 

DAIMLER COMPANY LTD 





The DAVID BROWN Companies 
FORD MOTOR COMPANY LTD 
JAGUAR CARS LTD 

THE PLESSEY CO LTD 

ROVER CO LTD 








We shuyoe the things 7o come / 


to Production work 


in Sheet Metal and full Panel Assemblies 
The Abbey Panel 
& Sheet Metal Co. Ltd. 


A.1.D, A.R.B. AND C.1L.A. APPROVED 





BAYTON ROAD + EXHALL + NR. COVENTRY «+ Tel: BEDWORTH 2071) Pa BX. 
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| ARO-BROOMWADE 
Bh hn S; —_— 


PNEUMATIC TOOLS 





Model 7386C 


MAXIMUM POWER ONG erie 
NO NOISE ee 
NO BLAST 


—these advantages are offered 

for the first time by the 

ARO-BROOMWADE Golden 

Silence range. The noise is destroyed 

by a specially developed exhaust 

system. An external porous-bronze 

diffuser, exclusive to A Model 7429C 
ARO-BROOMWADE, breaks the ar .s —push-pull 
force of the exhaust air and 5 tapper; 
diffuses it so gently that it a _~ speed, 
will not disturb a flame held Oe meh corque. 
only inches away. 


Model 7276C 


reversible 


Only ARO-BROOMWADE Tools screwdriver and 


o nutrunner, 
have GOLDEN SILENCE A with adjustable 


Write for publication No. 444 T.E. 





AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1630 (10 lines Telegrams: “Broom”, High Wycombe (Telex) 
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AK GASKET MATERIAL 


for efficient sealing and 

perfect alignment. Does not 

suffer from distortion or side flow 

under heavy load and retains applied 
torque. 


Selected asbestos fibres blended and felted into a sheet with 
a heat oil resistant synthetic rubber compound results in 
a product of a homogeneous structure and density. 
G.63 is an economical material for use at relatively high 
temperatures and where medium to low internal pressures 
are likely to be encountered. 


PHYSICAL PROPERTIES. Tensile strength 1000 p.s.i. minimum, 
Compression range 25 -30°., under 1000 p.s.i. Recovery 40°, minimum, 


After ageing Shrs. at 300°F in ASTM No. 1, thickness increase is 5%,. 


Consult Coopers Technical Engineers on sealing problems MECHANICAL JOINTS LTD., SLOUGH, BUCKS Tel. 24511/5 


Cogent 





a 


a 


Britain has the lowest press accident rate in 
the world — a proud record to which the Udal 
Group as designers and suppliers have 
made by far the greatest contribution 

Udal Guards are used by all the largest 
press users in Britain and most of the 
others. In addition, we supply guards to all 
the major press manufacturers in the U.K 
Solving mechanical safety problems and 
thereby increasing output is life itself to 

the Udal Group, whose experience is 
unequalled — anywhere in the world. 


...the largest makers of press guards in the world 
TT y.ye INTERLOCK WORKS, COURT ROAD, BIRMINGHAM 12. TEL. CAL: 3114/8 


GROUP 
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SAVINGS 
PILE UP with Torrington needle bearings 


erformance-plus at a low unit cost when you 
laa 


‘orrington Needle Bearings. A full complement 
diameter rollers provides a maximum number 
es. The result é r radial load 

i st than any other 
r performance 
and efficiently 
running 
l tior nsured 
in lips on the outer sh permitting 
l easier installation or sembly 
rrington representative is an expert on 
Bearings. For full infor tion on how 
they can bring savings and improved product 


lesign and performance call in Torrington. 


TORRINGTON NEEDLE 
BEARINGS FEATURE: 


lrunning friction 
TORRINGTON BEARINGS 
BEARINGS DIVISION: TORRINGTON AVENUE, COVENTRY. 


- . —_ LONDON AND EXPORT OFFICE 10 ELDON STREET, EC2. 
THE TORRINGTON COMPANY LTD }LASGOW OFFICE: 53O WELLINGTON STREET. C2 
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The New Kange 


ZBROJOVKA 


HEAVY DUTY PRODUCTION MILLING MACHINES 
ee =) SERIES ORIZONTAL 


a UNIVERSAL 
: FB overica 
























Automatic working cycle in two directions, longitudinal and 
cross or longitudinal and vertical 
Control from pendant panel 
Automatic change of spindle speeds 
Separate motor drive to spindle and feeds 
Table feeds simultaneously in all directions 
Automatic retraction of knee from cutter at rapid return 

Built-in fly-wheel on spindle 


PROGRAMME CONTROL BY 
PUNCHED FILM TAPE—IF REQUIRED 


Write for full Details and Specifications 
Always Selson for Machine Tools 


Sole Agents in the United Kingdom: 


n MachineTool Co.Ltd ¢, 
Selson, The Selson N.W.10 STANNINGLEY, Near LEEDS G00 


Telephone: Elgar 4000 Telephone: Pudsey 224! ——S 
And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne, Sheffield, Southampton, Belfast Bath 











MULTIPLE DRILL HEADS 


N 
pact IN DESIG 
= ADJUSTABLE 


OR 
x oar TRE DISTANCES 


Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 





production rates equal to those obtainable on 
expensive special purpose machines. 
Compact design reduces to a minimum, distance 


from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 












We also manufacture Rotary 
Cam and Profile Milling 


a - 
ENGINEERING CO LTD Machines, Short Thread Milling 
. fm Machines, Gear Tooth Rounding 
Machines, Tapping Machines, 
COVENTRY ‘none: coventry CELI End Facing and Centring 
Machines, Special Machine 
Tools for High Production. 
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a built-in A.I.D. component 


Strange to think of lightness 
as an “extra’’ in any product 
Yet operators can actually feel 
the difference in weight in an 
A1D gun. Once you start using 
AID in your works, operator 
fatigue becomes an outdated 
Even a girl can use 
hours without tiring 


problem 
them for 

AID guns make light work 
of many other problems, too 
They strip down in minutes for 
easy cleaning and incorporate 


the minimum of wearing parts 


'* 


Three talented members of a versatile 
family 
MODEL 27 Spray Gun 
Designed to give wide and even cover 
age from any radius and especially 
suitable for working where space is 
restricted 
MODEL 2 Spray Gun. 
This light hard-working gun is used by 
all the principal aircraft ar and 
engineering works 
MODEL 14 Spray Gun. 
Designed te vive f f 
nited af «Supply $ available 
perfect at sation of a pressure as 
w as 15-20 ibs. P.S.1 
——— 


AIR INDUSTRIAL DEVELOPMENTS LIMITED 


AIDSPRAY WORKS 


Phone: Shenstone 341/S7Grams 
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SHENSTONE 


Aidspray 
anadiar 


NR. LICHFIELD 


Shenstone. London Office: 3 Chester Mews 
Office: 45 Palamino Crecsent 


STAFFS 


ondon $ 


Willowdale, Ontario 


ENGLAND 


W.1. Phone: Belgravia 1980 
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‘oO 


Manufacturing ) 
[\\borecs 

aiailable 
(i “YOU 


FoR ALLTYPES oF 


ASTI 


ws 


fa) 








FOR 


Industry 


ver 


CAPACITY :— 
1. Plastics 
(a) Injection Moulding to 10 Ib by weight and all materials. 
(b) Compression and Transfer. All phenolic, urea and dough 
moulding compounds. (c) Blow Moulding off thermo-plastic 
materials. (d) Vacuum forming. (e) Extrusion (all kinds of sections 
and rounds) ({) Lay flat blown film. 

2. Ferrous and non-ferrous machined and pressed parts. 

3. Spraying, Embossing and Printing on plastic. 

4. Complete assemblies. 

5. Tools designed and made. 


ril-WE CAN MAKE IT,/ 













The CO-ORDINATORS SERVICE 


(ENGINEERING) LTD. 






SHADY LANE, BIRMINGHAM 22A. Phone GREat Barr 4237 | 
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_SHAKEPROOF 


REGD. TRADE MARK 


LOCKWASHERS 


THREAD CUTTING SCREWS 
SEMS FASTENER UNITS 





REDUCE ASSEMBLY COSTS 
AND ELIMINATE 
VIBRATION PROBLEMS 
Consult the specialists 


A Technical Sales Service 
is always available 





BARBER 
COLMAN 
J 














TRADE MARK 


BARBER & COLMAN LTD 


BROOKLANDS e SALE e@ CHESHIRE 
Tel: SALE 2277 (3 Lines) Grams: BARCOL, SALE 
Dealers and Factors enquiries to the f< oe swing appointed “SHAKEPROOF” 
is »chkis 
George Boyd & Co. Ltd. 229 Bu shits Cites, Ghagen C3 
Brown Bros. Ltd. (all Branches 
Wm. Galloway & Co. Ltd. Blaydon-on-Tyne 
F. Miller & Co. (London) Ltd. Cambricg: Ave., Trading Estate. Slough 
Nettlefold & Moser Ltd. (all Branche 
Nobby Distributors Ltd. 438 Harrow Road, London W.9 
Wordrew Ltd. 35 Washway Road, Sale 
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40 000 000 
45 000 000 
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50000 000 


55 000000 
60000 000 
65.000 000 





Last year we produced more 
than 60 million piston rings. 
These were manufactured in 
24 million working hours 
from which only one million 
were necessary under manual 
control. 

Only in the U.S.A. are there 
manufacturers of piston rings 
with a higher rate of pro- 
duction than Goetze. 

It is such a reliable service 
that you should use Goetze 


yiston rings in your vehicle. 
we) d 


Coetzewerke 
Friedrich Goetze A G 


Burscheid bei Koln 


322 

















70 000 000 
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BULLDOZER CLAMP 





This new and powerful clamp known as the 
“ Bulldozer” is a recent addition to the 
world-famous range of Speetog instantaneous 
clamping equipment. It provides a compact 
toggle-operated tool for side or end clamping 
in the minimum of space, since the hand lever 
and toggle links move in a vertical plane. 






Be cpeetoo 
nae 


















Clamp is only 2iin. high in the closed CLAMP 
position, so that there is ample overhead = 





clearance for milling and surface grinding 
operations, etc. 


| 


Patent No. 627324 


Speed Fools lt 


VEREKER HOUSE, GRESSE ST., LONDON W.1. Museum 1039/1099. 








UViiivn 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them! 


make a bolf, for nt / 


Ut 
UD ORTOOR OL OE LAUER GED 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: james Bridge 2692. 





M-W.61 
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PRESSINGS 


Light repetition compo- 

nents or heavy steel pres- 

sings up to 30 ft. in length. 
| From prototype to quantity 
i production, 


| STEEL 
| 








| MOTOR CAR 
| CHASSIS 
| FRAMES 


Precision production of 
chassis [rames on purpose- 
built welding assemblies. 















- ™/~ 

JOHN ime it wi ; ro HEAVY 

MOTOR PRESS! > wed J TRANSPORT 
wv e* ( 


ommercial vehicle side 
members, axle casings. 
Fabricated steel bodies 
























| 
| RAIL CAR 


FABRICATIONS 
Underframes complete 
| ses up to 60 It, in 

Bogie frames, 
wagon containers, doors 


and wagon ends. 





WELDED 
FABRICATIONS 
Concrete pouring skips, 
earth moving scoops, 
cement silos, hoppers and 
ducting. 





Steel Pressings and Fabricationsx—a John Thompson 
Service to Design and Production Engineers 


Design and Production Engineers will find in the John Thompson Service 
a valuable extension of their own resources from the earliest stage of 
design. Early consultation with the John Thompson Service brings into 
play the co-operation of engineers skilled in their trade, specialised 
toolroom facilities and the productive potential of single and double- 
action presses from 25 tons to 2,000 tons capacity. 


“Pressings and Metal Fabrications for Industry”. 
a valuable addition to your Technical Library. Designers and Production 
Engineers are invited to write for this informative publication to:— 


The Technical Advisory M.P. Department 


John Thompson Motor Pressings Limited 


ETTINGSHALL, WOLVERHAMPTON phone BILSTON 41121 
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Ti An entirely WEW 
| Car seat Reclining 
Mechanism, the 
Widney lybhack 









or 
steel springs? 


British cars are built with a firm 
suspension for fast cornering on winding 
country lanes. American cars have a 
very “soft” suspension to suit their 
concrete highways. Should our designers 
copy and use “‘soft” steel springs with 


twice as much displacement ? 





Would they be safe on country lanes 
and would the public buy? 





| 


Write for this provo- 
cative article by Alan 
Hodgson and also his 
booklet “Leaf Spring 
Design’’. 





PNM 





Richard Berry 


& Son, 

Birmingham Road, 

West Bromwich, Staffs. 

Tel : West Bromwich 1766 7,8 


TESCO AA 


ty 
it 













Richard Berry aims to give 
comfort and high speed 
efficiency with springs of 
every kind, made by men 
with skill and craftsmanship. 
These easy riding springs 
endure the worst of road 
conditions in Britain and 
(all over the world. 






This inexpensive but 
highly efficient seat 
mechanism can be 
adapted to suit most 
front-seat conditions. 

The back squab adjustment is controlled by a lever 
conveniently placed alongside the seat cushion, which can 
be fitted to either side of the seat. The mechanism gives 
a number of securely locked positions between the vertical 
and horizontal. The seat squab is spring loaded—lifting 
the squab from the horizontal. 


Widney 


HALLAM, SLEIGH & CHESTON LTD 
WIDNEY WORKS, BIRMINGHAM 4 


Telephone: ASTon Cross 3581 





Patents Pending 





HATA 


= 





S. 198A 





98 Automobile Engineer, Fune 196) 








Photograph by Geoffrey Gale 








RUBERY OWEN Motor Division 


LOLs Wilhin wheels 


Making wheels is a tricky business—and making claims 


about them can be trickier. 

But we can truthfully say that Rubery Owen are the largest producer 
in the British Commonwealth of wheels for cars. 

At least one car in three—and most caravans—ride on RO 

wheels made in factories at Darlaston and Adelaide. 


Manufacturers of vital components 


DIVISION 


RUBERY OWEN & CO. LTD., MOTOR DIVISION, DARLASTON, STAFFS. 


a EE EL a 
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AUSTIN 


USE 


CLANCEY 


swon VALVE GUIDES & “tres? TAPPETS 


SUPPLIED AS CASTINGS os FULLY MACHINED 





“CLANCEY L'- BELLE VALE : HALESOWEN 


IN 


LARGEST YUANUFACTURERS OF VALVh GUIDES AND TAPPETS 


TELEPHONE: CRADLEY HEATH « 69411-2-3 


FUROPEI 









Hey machine re-centring Zephyr crankshofts. 


Send for SP.21 which explains 
how easily this protection 

can be incorporated in your 
jigs and fixtures. 


DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - 
DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


The names ‘Deloro’ and ‘Stellite’ are registered t 


Ltd., use “Stellite” for protecting wearing 
parts of their jigs and fixtures. 

The alloy guarantees prolonged accuracy 
because it is proof against swarf abrasion, 
hammering, rust and general corrosion. 


DELORO 
STELLITE | 


Two examples of how the Ford Motor Co. 


‘““STELLITE’’ PROTECTS 
JIGS & FIXTURES 


Brasshouse machine drilling and boring 


Anglia crankshofts 


WARWICKSHIRE 


rade marks 










ty 
24 

Yy 
YW 
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THOS. P. HAWKINS & SON LIMITED, 


BRUNSWICK ROAD, BALSALL HEATH, BIRMINGHAM. TELEPHONE: CALthorpe 1101. GRAMS: “Hawkeye, Birmingham"’. 
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HYDROGEN LEAK TESTING 
A DUPLEX CONTAINER 


We have been manufacturing ultra-high vacuum simplex Dewar 
vacuum containers for liquid nitrogen, liquid oxygen, etc. since 1930; 
and also ultra-high vacuum duplex ones for liquid hydrogen and 
helium, and cryostats, since 1954; so we should know something 
about their design and manufacture. Apparently our Customers 
think we do—judging by thenumber of orders received from Govern- 
ment Departments, Universities, Research and Nuclear Establish- 
ments, etc. all over the'world, which continues to increase year by year. 


We manufacture in all sizes and shapes, the simplex type from one 

litre to 200 litres in 14 different sizes; the duplex type from 2 litres to 

100 litres in 6 different sizes. Also cryostats, and special designs. 
May we send you a copy of our Catalogue ? 


/BUPREE SWIFT 


& COMPANY LIMITED 


A BY) COMPANY 


\. a, 


23-25, BROADWALL, 
STAMFORD ST., LONDON, S.E.1. 
WaATerloo 5750. Cables: Oxyvaconta, London 
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TURQUOISE 
PENCILS 

set a new 
standard 

for 

lead 


strength 











The greatly increased lead strength of New 
Turquoise sets a new standard for drawing 
pencils. New Turquoise pencils hold a fine ' 
needle-point without snapping; save time by 
eliminating frequent re-sharpening — and 
money, too, through fewer replacements! 
And this extra lead strength means perfect 
‘originals’ and cleaner, sharper reproductions 
every time. Crisper, clearer lines, preciser 
shadings — every detail exactly right with no 

omissions, ghost lines or fade-outs. 

GRADING: /7 precise grades from 9H to 6B 
10D. EACH. 9/2D. PER DOZEN 
TRY TURQUOISE DRAWING LEADS 
AVAILABLE FROM 2B TO 6H 


EAGLE PENCIL CO - ASHLEY ROAD 


TOTTENHAM N.17 
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This Is 


LOGCTITE 


SEALANT 
The Sensational 


Liquid Lock 
or Metal Parts 


— s 
> ie 
-_— 


co 







LOCTITE SEALANT supersedes all 
conventional methods of locking nuts, bolts, 
studs, set screws, adjusting screws—anything 
which may vibrate loose. It dispenses with lock 
nuts and other mechanical locking devices and 
methods—with outstanding cost savings. 
LOCTITE SEALANT, the new liquid plastic, 
penetrates between threads or closely fitting 
metal parts and hardens automatically inside 
the joint to give a permanent lock and seal to 
the joint, superior to any mechanical locking 
devices. LOCTITE treated parts can NEVER 
work loose, yet can be removed with 

ordinary tools. 


a 
—_ 
= 





THE 
LOCTITE 
TEST 








HH 


SEALS 








£ 


RETAINS 





KIT 


Prevents leaks in high- 

pressure fluid lines 

* completely filis joints 
with tough plastic 

* resists heat, cold, fuels, 


LOCKS 

Makes bearing replace- 
ment easy 

* retains bearings with- 


Makes any threaded 
part self-locking 








DOUGLAS 
K 


ANE(S 


mee 
ac 
contains five grades 
of Loctite for experi- 
mental work. Grade selec- 
tion permits application of predetermined 
locking torque on any size fastener 


*% prevents break- 
downs caused by 
loose bolts, nuts 
studs and screws 


out press fit 

* eliminates reboring, 
sleeves, shims, and 
weld metal build-up 


oil, water, solvents, all 
hydraulic fluids 


*% contains no solid par- 


ticles to fou! valves 


Take the first cost and trouble-saving step by writing NOW for the 
Technical Report on Loctite Sealant 


LANTS) 


LiIMI a =r) 243 UPPER STREET, LONDON, N.1. TELEPHONE: CANonbury 8646 
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ALUMINIUM BRONZE CO.LTD. 
Wallows Lane-Walsafl Staffs. ifsc “isco wasn 





For all general purposes Amal ball joints are the best 

you can buy. The type 81 (illustrated) has Micrometer 

adjustment for wear or play; is instantly detachable 

without tools; Self-locking; Without spring pressure 

on head making for easy movement without play. 

Brass body, steel headed pin. 

@ UNIVERSALLY APPROVED 
BY LEADING AUTHORITIES 


ON ENGINEERING 


BALL AND ROLLER JOINTS 


Write today for full details of sizes, standard or non-standard 


AMAL LTD. - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 .- Tel: BIRCHFIELDS 4571 


A.266 
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Talk to Sykes about the VIOB... 


for medium 
batch production 





V10B Vertical Gear Generators are 
available in Semi-Automatic models 
for the medium or large batch 
production of Internal or External 
gears. A pre-set cycle and interlocked 
hydraulic work clamping relieves the 
operator of all attention except for 
component loading. Automatic 
cutter ‘lift’ or ‘stop at top of stroke’ 
allows simple foolproof loading of 
Internal gears and permits optimum 
cutting speeds to be used. 

Infinitely variable speeds and feeds. 
Switch selected 1, 2 or 3 cut 
hydraulic Infeed. Autocycle, 
including rapid saddle traverse and 
adjustable drop-off point. Visual 
indication of progress of cycle. Sizing 
control switch for rapid checking 
after cutter change. Constant, pre-set, 
hydraulic Infeed, independent of 
component diameter. Adjustable 
off-set saddle for maximum feed rates. 
PLUS... Automation; by coupling 
into conveyor type system. 
Alternatively a number of machines 
can be linked into a continuous 
production line. 


lf you would like to know more about 
the unique features of the 

VIOB Semi-Auto models, write for 

a copy of brochure P18/60. 








W. E. SYKES LIMITED . STAINES - MIDDLESEX . ENGLAND 
and associated companies 
Sykes Tool Corporation Ltd., Windsor, Ontario, Canada. Sykes Machine & Gear Corporation, 
Detroit, Michigan, U.S.A. W. E. Sykes Ltd., Mascot, Sydney, NSW, Australia. 
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INTERNATIONAL PLASTICS EXHIBITION 
AND CONVENTION 






Covering the whole field 
BRITISH PLAstics Show Numbers will provide a 
detailed and comprehensive picture, highlighting 
important trends in materials, products, and equip- 
ment—an invaluable survey to all concerned with 
plastics. 


JUNE owe 15 yune GUIDE TO INTERPLAS 
July ou 25 uy INTERPLAS REPORT 


British 


Plastics 


3s 6d EACH 





ORDER FROM YOUR NEWSAGENT 


A COMPLETE REVIEW 


IN FOUR GREAT 


SHOW NUMBERS 


Close-up engineering survey 
INTERNATIONAL PLASTICS ENGINEERING Show Numbers will 
cover the machinery at INTERPLAS with a thoroughness unrivalled 
by any other source. They will be vital for process technolo- 
gists, works managers, all who must know the latest world 
developments in plastics engineering. 


July out 20 Fune INTERPLAS GUIDE 
AuguSt oui sus: INTERPLAS REPORT 


international 


plastics engineering 





ORDER FROM YOUR NEWSAGENT 3s 6d EACH 








New ° 
HIGH . 
SPEED ; 
Belt Driven ; 
Exhauster 






E.240 - 
Mark It . 
= 







% Very high efficiency 
% Self-Contained 
% 3 cu. ft. per minute, weight 11lbs. approx. 


% Can be run up to 3,000 r.p.m. 
% Low price 





Feeny & Johnson Ltd. | 


134-136 EALING ROAD, WEMBLEY. WEMbley 4801 & 4802 
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Have you 


A PRESSING 
PROBLEM?... 


Accuracy, good finish, consis- 
tent high quality — these come 
naturally with Sutcliffe Speakman 
hot pressings and stampings. 
Machining can be undertaken to 
limits down to .0005”. No quan- 
tity is too large, no job too comp- 
licated, no standard too exacting. 


Pressings and stampings in 
non-ferrous alloys including alu- 
minium, brass, chromium-copper, 
cadmium-copper, manganese 
bronze and nickel silver. Castings 
in gun-metal, phosphor bronze 
and heat-resisting nickel chrome 
alloys. 


... ask 


SUTCLIFFE 


SPEAKMAN 





SUTCLIFFE SPEAKMAN & CO. LTD., Leigh, Lancs. Tel: Leigh 72101. 
London Office: 2 Caxton St., Westminster, S.W.1 Tel: Abbey 3085. 
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Remove steel fastest... 
by using Firth Brown high speed stzels 


To achieve high production rates in cutting both soft and hard 
materials in the modern machine shop, efficient high speed steel 
tools are essential. 


The Firth Brown range of highly alloyed tool steels develops an 
outstanding combination of the principal characteristics required in 
cutting tools—hot hardness, wear resistance and toughness—which 
enables them to retain their cutting ability at maximum speeds, 
feeds and depths of cut 


Send for section 7 of our ‘“‘Steels’’ Brochure for fuller details 


SPEEDICUT 


HIGH 
A SPEED 
\ STEELS 










ALLOY STEELMAKERS “ FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 


THOS FIRTH 4s JOHR ENGLANO 
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THE AMAZING 


MULTI-PURPOSE 
SELF-LOCKING 
SPRING PIN FASTENER 


SAVES: INITIAL COSTS, INSTALLATION COSTS, PRODUCTION MAINTENANCE 








Rollpin can replace... 
, - / d f h Rivets * cotter pins ~* stop pins set screws 
spring pin, heat-treated for maximum toughness, | taper pins - hinge pins © dowel pins © grooved pins 


Rolipin is a slotted and chamfered cylindrical 





resilience and shear strength 
. Ilustrated literature available on request 
Simple to insert or remove. Rollpins exert contin- 


uous spring pressure against the sides of the hole 

preventing loosening by vibration. Dimensions and TH 3 TEM PERED SPRING 
elastic limits are specially engineered to give this 

self-locking action in drillings to normal produc- > teil = taetee 


tion tolerances. No reaming or secondary opera- 


tions are required. one 29854 SHEFFIELD . 809 


2A WARREN 
Distributed and Stocked by cleans cats — SHEFF 
Davis & Timmins Ltd. at (London, Birmingham, Manchester, 7 
’ “ 
Bristol, Newcastle, Bridgend, Leeds, Glasgow fand Edinburgh A Member of the Tempered Grou re) 











BLOCKS FOR 
ALL RADIATORS 
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REPLACEMENT 


MARSTON EXCELSIOR LTD., 


(a subsidiary company of Imperial Chemical Industries Ltd.) 


WOLVERHAMPTON AND LEEDS 





MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


A. J. VAUGHAN & CO, (mitre wors) LTD. 
an | Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 
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The E.N.V. 5-speed gearbox is in quantity 


production for leading British manufacturers 






of commercial vehicles. Its rugged con- 

struction and reliability are demonstrated by 

the many thousands of gearboxes which are 

S yeed \ giving exemplary service the world over. 

. . Optional gear ratios are available, including 

overdrive 5th, to suit operating conditions. 

~ When used in conjunction with the Eaton 

~ ( 2-speed axle, a choice of ten correctly spaced 

()] a — ratios is available, giving a combination to 
=> 


suit every load, gradient and road surface. 








' 
wit 


eeeeeen | it! 





for gears 


E.N.V. ENGINEERING CO. LTD., Hythe Road, Willesden, London, N.W.10. Tel: LADbroke 3622 
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An important book 
for students of 
automobile engineering 


Using the term mechanics in its mathematical sense, this new book 
covers all the standard problems connected with road vehicles— 
including much material which has not hitherto been collected together 


Vi EC HAN i CS in one volume. Starting with problems of equilibrium and linear and 
rotational motion, it proceeds to deal with calculations relating to 

torque relationships and gear boxes; vibrations and springs; brakes; 

OF ROAD pneumatic tyres; dynamics and directional stability. The book has 

been specially written for students of motor engineering, junior 


designers and draughtsmen, but it will also be of interest to students 


V ool if i Cl aS of engineering in general. 


Contents : 
Problems of Equilibrium—Mcotion along a Straight Line—Angular 


W Steeds OBE BSc ACG! MIMechE 


Motion—Torque Relationships and Gear Boxes—Some Properties of 
Pneumatic Tyres—Dynamics of a Rigid Body—Directional Stability 


and Transient Motion of a Vehicle 


35s net. by post 36s 4d 287 pp =: 198 illustrations 


from leading booksellers 


Published for AUTOMOBILE ENGINEER by 
ILIFFE Books Ltd Dorset House Stamford St London SE1 





EXPORT 


OPPORTUNITY 


e vehicle spare 


50 markets an 





foreaalelicianisia 









DP 
je? 
PRECISION THREADS 

\ ARE NO PROBLEM 
specify 

The BRITISH wire thread insert 
For incorporation in new designs 
or for the maintenance of existing 
machinery CROSS precision wire 
thread inserts are simple, accurate 
and effective. Superlatively made 


to fine limits CROSS wire thread 


PEABODY OF LONDON LTD. ' i inserts are available for ferrous and 


—_ j non-ferrous applications in B.S.F., 

16, Eastcheap, E.C.3 Metric, B.S.P., B.A., Whitworth, 
use ; Unified, etc. Write for full details to 

MANUFACTURING CO (1/938) LTD 

Combe Down, Somerset 

Phone: Combe Down 2355/8 Grams: ‘Circle’ Bath 
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————— ee a r ne —— 
D.U.is anew a startlingly usef iry be ig material made by Glacier 
and licencees thi ghout the world into bushes and thrust washers, 
and already used witl iccess by many well-known engineering 
companies. With its intless applications and advantages thousands 
IY re firy I iI h l 5€ D U 
One page in this journal is quite inadequate to describe D.U. but full 


details are given in Glacier Designer’s Handbook No. 2, which 


Bea is not a plece f sales literature ita mprehensive reference 


book of des t 
We think that Gl er Designer's Handt k No. 2 answers every possible 
what juestion on D.U. and its ap} itions, and should be in every 
lraughtsmal i designe! kcase 
. 


We wi end to any mpany, on receipt of a request from an official of 
1S the mpany, oI ; r Ha f 


ndbook for each of their draughtsmen or 
g 


lesigners. We will also send a copy to any individual draughtsman who 
. ‘ writes to us on his mpany’s letterheading Write now 


gy -OMPANY LIMITED 
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SOMETHING NEW 
IN PISTON RINGS 











On the right Mr. W. B. PROSSER, in the centre Mr. J. W. 
MONTREMY and Mr. W. J. PLATKA Jnr. 


Perfect Circle Corporation has just acquired a financial 
interest (about one-third) in the Société Anonyme Floquet- 
Monopole, the largest French manufacturer of piston-rings, 
pistons, valves, and linings. An announcement to this effect 
has been made by Mr. W. B. Prosser, President of Perfect 
Circle, and by M. Jean de Montremy, General Manager of 
Floquet-Monopole, who went to Hagerstown, Indiana, to 
conclude the agreements. 


The Floquet-Monopole company, founded in 1920, has its 
head office and its chief factories at Poissy on the outskirts 
of Paris, and has several factories at Marcilly, Liancourt, 
Rouelles, near Havre. The Company’s total staff at the 
present time is something in the order of 1200 persons. 


Floquet-Monopole supplies basic parts to the majority of 
manufacturers of car and motor-cycle engines, as well as 
industrial and other engines, operating in France. It is 
also one of the chief suppliers of spare parts for cars distri- 
buted by the commercial network of the French wholesalers 
and reborers. 


Perfect Circle piston-rings are manufactured on licence 
by Floquet-Monopole on machines designed by Perfect Circle 
and constructed in Europe. 


It is planned to build a new factory at Dreux (a town 
about 55 miles from Paris). Until the Perfect Circle pro- 
duction line is completely installed in France—this is 
planned for the beginning of 1962—-Floquet-Monopole 
piston-rings will be manufactured as before. 


This new association of interests in France increases the 
commercial possibilities in Europe of Perfect Circle, which 
already has an excellent market there, both in the domain 
of spare parts and as supplier of basic parts, notably to 
Daimler-Benz, Hanomag, I.H.C. (Neuss) in Western 
Germany; D.A.F. in the Netherlands; Volvo, Scania-Vabis, 
Atlas Copco in Sweden; and Fiat in Italy. 


Already in 1959 a Perfect Circle department was set up 
at The Hague (Netherlands) to supply the European market 
which was in process of development. 


Other Perfect Circle piston-ring factories exist in Brazil, 
Argentina, Mexico, Australia, and Canada. With the 
exception of the one in Canada they have all been founded 
during the last ten years. 


Apart from piston-rings, Perfect Circle manufactures 
moulded precision parts, speed-control equipment, and elec- 
tronic planning material. 

Thanks to this association of Perfect Circle and Floquet- 


Monopole, the European Common Market will therefore 
in its turn have at its disposal production of international 


class. 











for BUSHES and BEARINGS 












u” 


From 4” Solid to 
4” Solid or Cored 


pooeeees Al SC) sees 
Centrifugal Cast 
and Chill Cast 


Range of sizes from 


+" solid to 114” cored 


* 100°. fault free 

% Any length up to 6 ft. 

* Super finish and quality 
*% Dimensional accuracy 

















Send today for full details 


Als nakersof TANDEM WHITE METALS 
£ €Ss >) GUN METAL INGOTS, et 
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|| Explains costing techniques |) 


i to the engineer inthe shop 


TCA ee 


Gost Accounting 
and the Engineer 


By KENNETH B. MITCHELL, A.c.w.a., AFF.1.W.M. 











This book sets out to explain cost accounting and how it operates 
to the engineer on the shop floor. The approach is simple 
and direct, the reader being shown in a practical manner how 
modern cost accounting influences every department. Special 
attention is given to problems of budgeting and budgetary control. 


CONTENTS 


Part II. The purpose of budgets: 
Key budgets : Material and labour 
budgets: Expense, administrative 
and master budgets: Budgetary 
control, etc. 


Part I. Introduction to costing: 
Accounting for materials and 
labour: Overhead expenses: 
Final costing and presentation: 
Costing by standards, etc. 


83” 54”. 126 pp. Illustrated. 10s. 6d. net. By post 11s. 4d 


Published for ‘‘ Machine Shop Magazine”’ 
Obtainable from leading booksellers. Published by:— 


ILIFFE Books Ltd Dorset House Stamford St London SEi1 
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Among the most prized possessions 
of resourceful engineers—QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH ROAD, SHEFFIELD 13. TEL: SHEFFIELD 49371/6 
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The standard 
reference book 
for students, 
draughtsmen and 
owner-drivers 


The Motor Vehicle 


By K. Newton, M.C., B.Sc., A.C.GJ., A.M Inst.C.E., M.I.Mech.E. and 
W. Steeds, O.B.E., B.Sc., A.C.G.1., M.1I.Mech.E. 


The Motor Vehicle 


This book deals comprehensively with engines, carburation, 
carburettors, transmission, axles, brakes, steering, suspension 

and chassis details, and includes sections on modern petrols, fuel and 
lubricating oils. Both petrol and diesel engines are discussed 

in great detail and the present state of the gas turbine as 

applied to road vehicles is considered. The text uses non-technical 
language as far as possible, the aim being to provide an 

accurate but straightforward explanation of automobile 

engineering theory. 

45s. net, by post 46s. 9d. 6th Edition. 








Theory and practice 
for students, 

designers, 

automobile electricians 
and motorists 


Automobile Electrical Equipment 


By A. P. Young, O.B.E., M.I.E.E., M.I1.Mech.E., F.1.W.M. and 
L. Griffiths, M.I.Mech E., A.M.1E.E. 


Deals exhaustively with every aspect of generation, lighting, starting 
and ignition as applied to automobile engines and is invaluable 

to students, designers, repair men and owner-drivers. The 
fundamental principles underlying the design of each piece of a & veeee 
equipment are fully explained, followed by the practical details, ak. someertas 
with diagrams and photographs to make every point clear. ? 
30s. net, by post 31s. 6d. 6th Edition. 


from leading booksellers 


Published for ‘“‘Automobile Engineer’’ by 





1LIFFE Books Ltd Dorset House Stamford Street London SEi1 
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WE 
ALSO 
MAKE 
3ft. 
STRAIGHT 
LENGTHS 
FROM 

4° TO 

3° BORE 


CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


“HERMETIC” WORKS - PRIORY ROAD - ASTON - BIRMINGHAM 6 
PHONE * EAST 3638/9 Established 1895 GRAMS * HERMETIC, BIRMINGHAM 
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BEANS SPECIALISE IN THE DESIGN AND 
MANUFACTURE OF GEARS AND GEARBOXES 


























Enquiries to WeCE Ui Rett tal te ae] 


Tipton Staffs. 
Phone: TIPton 2881 









A MEMBER OF THE STANDARD-TRIUMPH GROUP 
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Classified Advertisements 


RATE 4d. 


PER WORD :- 


MINIMUM 4/- 


Each paragraph charged separately. Box numbers 5 words plus 1/- 


Advertisements for July 1961 should be sent to “ Automobile Engineer,” Dorset House, 
Stamford Street, London, S.E.1. to arrive not later than first post 27th June. 


PATENTS 


YATENT No. 791343, itled “Improv s 
in or relating to Greasing Nipples’’, is for 
sale or licenve. For details apply to Chatwin & 
Company, Chartered Patent ents, 253 Gray's 
Inn Road, London, W.C.1. (S777 


SITUATIONS VACANT 


YATENT Examiners and Patent Officers. 
Pensionable posts for men or women for 
work on the examination of Patent applications. 
Age at least 20 and under 29 (36 for eaiase) 
on 31.12.61, with extension for regular Forces 
service and Overseas Civil Service. Qualifica- 
tions: normally a degree, or a Diploma in 
Technology, with first or second class honours 
in physics, chemistry, engineering or mathe- 
matics, or equivalent attainment, or professional 
qualification, ¢g A.M.LC.E., A.M.I.Mech.E., 
A.M.1L.E.E., A.R.LC., A.Inst.P. Inner London 
salary £793 to £1,719; provision for starting pay 
above minimum. Promotion prospects. rite 
Civil Service Commission, 17 North Audley 
Street, London, W.1, for application form, 
quoting $/128/61, and stating date of birth. 
{577 





6 


'J‘ECHNICAL Author for Gas Turbine Depart- 
ment. Experienced in the work, conversant 
with the fundamentals of servicing and preferably 
with several years in a technical service depart- 
ment. Enquire in confidence: The Personnel 
Officer, The Rover Co. Ltd., Lode Lane, Solihull. 
(S775 


TUITION 


.M.1L.M.L, City & Guilds, A.M.I.Mech.E., 

etc., on ““No-Pass-No-Fee” terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—Free. 
B.L.E.T. (Dept. 643), 29 Wright’s Lane, London, 
Ww.s. {5672 


BOOKS 

J NDUSTRIAL Brazing. By H. R. Brooker 

and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E. 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resis- 
tance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steel, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from Iliffe Books 
Ltd., Dorset House, Stamford Street, London, 
S.E.1. 


GAs Welding and Cutting: A Practical Guide 
to the Best Techniques. By C. G. Bainbridge, 
M.1.Mech.E., Mins. W A comprehensive text- 
book providing practical information on almost 
the whole range of available s welding and 
cutting equipment, methods oak sunseieen In- 
valuable to the practical welder as well as to 
those responsible for = welding and cutting 
o tions involved in t fabrication and repair 
industrial equipment. 15s. net from all book- 
sellers. By post 16s. from Iliffe Books Ltd., 
House, Stamford Street, London, S.E.1. 





(No responsibility accepted for errors) 


BOOKS 


STEELS in Modern Industry: A Comprehen- 
sive Survey by 29 Specialist Contributors. 
General Editor W Benbow. An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special pro ies and characteristics, and how 
they may surface finished for anti-corrosive 
and other purposes. 42s. net from all book 
sellers. By post 43s. 9d. from [Iliffe Books 
ve Dorset House, Stamford Street, London, 
S.E.1. 


MATERIAL Handling in Works Stores. 2nd 
Edition. By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s. net 
from all booksellers. By post 19s. from Iliffe 
Books Ltd., Dorset House, Stamford Street, 
London, 5.E.1. 


UTOMOBILE Efficiency Maintaining Per 

formance with Electrical Test Equipment. By 
E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.I 
Intended for managers and operatives in the 
smaller service stations, this handbook describes 
the establishment of a modern engine tuning and 
maintenance department, supported by compre 
hensive electrical service. The various tests for 
tracing causes of poor performance, fault-finding 
in all parts of vehicle electrical equipment, a 
recommended system of electrical workshop 
practice, organization of a battery-charging ser- 
vice, and such matters as publicity methods, 
charges, operating an economical schedule of 
work, etc., are all covered in detail. 10s. 6d. net 
from all booksellers. By post Ils. 3d. from 
Iliffe Books Ltd., Dorset House, Stamford Street, 
London, S.E.1. 


BACS or Nomograms. By A. Giet. Trans 

lated from the French by H. D. Phippen and 
J. W. Head. Most engineers have made use of 
nomograms at some time in their careers, and 
are fully alive to the fact that they are a very 
convenient tool when the same formula has to 
be solved repeatedly for several sets of variables. 
It is fair to say, however, that only a_ small 
proportion of even those who habitually employ 
nomograms know how to construct them for 
their own use. Most of the comparatively small 
literature on the subject is written for mathe- 
maticians and is extremely difficult for the 
practical engineer to comprehend. This book is 
essentially practical, and not only demonstrates 
the many and varied applications of the abac or 
nomogram, but shows how even those without 
highly specialized mathematical knowledge may 
construct their own charts. 35s. net from all 
booksellers. By post 36s. from [Iliffe Books 
+e Dorset House, Stamford Street, London, 














Impending retirement will create vacancy for a Manager to take control of old 
AUTO ELECTRICAL and - INJECTION SALES & SERVICE ORGANISATION 
S 


Electrical & F.1. Workshops in charge of Service Manager 
Full scope for initiative and progress, giving excellent opportunity for real live man 


Agents for MANAGER 

LUCAS; CAV; 

A.C-DELCO: established and rapidly expanding 
SMITH’S; CAR 

RADIOS; ETC. Modern Buildings & Equipment 


Apply :- Hollingsworth Auto Electrical Services, Led., 159-165 Bridge St., Northampton 


ST MIDLAND 











UNLIMITED 


f 


cart 








FROM THE BAR 





For automatic and 
capstan precision 
parts—in any metal 


—to your own 


specifications . LLF.V., D.A.I., 
D.I. Arm., 
consult the specialist A.R.B. 
Fully 
Approved 


machinists. 





M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY ~- BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 











FORK-LIFT 
TRUCKS 
FOR HIRE 


W C YOUNGMAN LIMITED 
WANDSWORTH WORKS 
WANDSWORTH ROAD SW8 
Telephone: MACaulay 2233 














SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 





BS Edwords ltd 


116 


EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 
Phone : EUSton 5000. Telex 24264 


and Lansdowne House 
41 Water Sc., Birmingham 3 
CENtral 7606-8 
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~ aycTIONEERS © — a 
ANT, MACHIN os 
AND FA CTORIES | 


= SINCE 1807 jerereee 


a" ca a % \ 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 























RAWLINGS IS THE NAME TO REMEMBER 


RAWLINGS MANUFACTURING CO LTD 
106 108 BEDFORD HILL LONDON S.W.12 
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EXPERIMENTAL SPRINGS? 


That spring you want...ina 
hurry .. . where is it? Pick 
what you want when you want 
it from TERRY’S BOXES OF 
ASSORTED SPRINGS—our 
fine range of small boxed 
assortments of experimental 
springs. We can show you only 
a few from the range here. 
Send a postcard for our full 
list—and if ever you're stuck 
with a spring problem send it 
along to our Research 
ssorted Springs Department—they’ll gladly 

42 help you out. 






Don't 
grope here... 







\, 1217 


(one ¢£ ss 


Have you a Presswork problem? 





If so, the help of our Design Staff is yours for the asking. 





No. 760 ot / 
No. 1200 Three dozen Assorted : No. 98A 
Three dozen Assorted Light Compression medio 
Light Expansion Springs Springs. 1” to 4” long, 22 Three dozen Assorted 


suitable for carburettor to 18 S.W.G., }” to } 1” to 4" long, }" to } 


control etc. 15/ - diam. 7/6 iam., 19G to 15G 2 ~Y 
a a for SPRINGS 


(()) ‘Sag «=| «HERBERT TERRY & SONS LTD. 








No. 753 
Looking for good Hose orcs 
Three dozen Assorted Cut Production Costs with Clips? Send for a sample of Redditch, W 
pa So t oy, Terry's Wee Circlips. We | Terry’s Security Worm (Makers of Quality Springs, Wireforms 
iam., 2° to ong, <2 to} can supply immediately Drive Hose Clip and d Pre ( , 
18 §.W.G. 12/- from stock—from 4” to 8” | price list. and Presswork for over 100 years) ' 
wT at 
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Replacing radiator tube in Bristol Lodekka. (By 
courtesy of the Lincoinshire Road Car Co. Ltd) 
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